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Foreword 


Enactment of the Water Resource Development Act of 1986 provides our Nation with a 
framework for water resources development until well into the 21st century. The law has 
made numerous changes in the way potential new projects are studied, evaluated and funded. 
The major change is that nonfederal cost sharing is specified for most Corps water resources 
projects. A new partnership now exists between the federal government and nonfederal inter- 
ests that affords the latter a key role in project planning and allows the federal government to 
spread its resources over more water projects than would have been possible before. 


With the passage of this law, the federal water resources program is in better shape than at 
any time in the past 16 years. The law authorizes over 260 new projects for inland naviga- 
tion, harbor improvement, flood control, and shore protection—with additional benefits in 
water supply, hydropower and recreation. 

I hope this booklet gives you a glimpse of the extent, variety and importance of the US. 
Army Corps of Engineers water resources development activities in your state. 


JOHN S. DOYLE, JR. 
Acting Assistant Secretary of the Army 
(Civil Works) 


To Our Readers: 


Our Nation's water resources program, as well as our Constitution, may well have been born 
on the banks of the Potomac River in the 1780s out of a disagreement between Virginia and 
Maryland. 


Both states claimed jurisdiction over navigation on the Potomac and Pokemoke Rivers and 
the Chesapeake Bay. Under the Articles of Confederation, the Continental Congress did not 
have the power to resolve the dispute and regulate commerce. Fortunately, the states decided 
to meet to settle the matter. A convention was held at Mount Vernon in 1785; and again in 
Annapolis in 1786. 


Out of those two meetings grew the belief that a strong central government was needed. At 
the very least, the Articles of Confederation needed to be amended. The convention attendees 
petitioned Congress in February 1787 and the Constitutional Convention was held in Phila- 
delphia that May. 


Thus, in celebrating the bicentennial of the United States Constitution this year, we are, in a 
way, celebrating the birth of our water resources program. The program encompasses port 
and river nagivation improvements, flood damage reduction, beach erosion control, hydro- 
power generation, water storage, development regulation in navigable waters and wetlands, 
and recreation. In all, the Corps manages almost 2,000 water resource projects across the 
Nation. It does this in cooperation with local interests and other federal agencies. 


This year, the Corps has the additional challenges of the projects authorized by Public Law 
99-662, the Water Resources Development Act of 1986. This act lays the foundation for 
water resource development for generations to come. 


This booklet is one of a series detailing water resources programs in the 50 states and U.S. 
possessions. | hope you find it interesting and useful, 


ite 


E.R. HEIBERG HI 
Lieutenant General, USA 
Chief of Engineers 


Additional information on specific Corps activities, projects, and programs tn California is 
available from the following offices: 


U.S. Army Engineer Division, South Pacific 
630 Sansome Street 

San Francisco, CA 94111-2206 

(415) 556-5630 


U.S. Army Engineer District, Los Angeles 
300 N. Los Angeles Street 

Los Angeles, CA 90053-2325 

(213) 894-5320 


U.S. Army Engineer District, Sacramento 
650 Capitol Mall 

Sacramento, CA 95814-4794 

(916) 551-2526 


U.S. Army Engineer District, San Francisco 
211 Main Street 

San Francisco, CA 94105-1905 

(415) 454-0356 
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Introduction 


Civil Works Overview 


From 1775 to the present, the U.S. Army Corps of Engi- 
neers has served the nation in peace and war. 


Formed by General George Washington during the Revo- 
lutionary War as the engineering and construction arm of 
the Continental Army, the Corps built fortifications and 
coastal batteries to strengthen the country’s defenses and 
went on to found the Military Academy at West Point, to 
help open the West, and to develop the Nation’s water 
resources. Today it is the largest engineering organization in 
the world. 


Although the primary mission of the Corps has always 
been to provide combat support to our fighting Army, the 
nation over the years also needed roads, railroads, light- 
houses, bridges, and other works of engineering. Conse- 
quently, since the period immediately following the Revolu- 
tionary War, the Corps has carried out numerous civil 
works responsibilities, and since 1824, it has been the prin- 
cipal developer of the Nation's water resources. 


Ever responsive to the changing needs and demands of 
the American people, the Corps has planned and executed 
national programs for navigation, flood control, water 
supply, hydroelectric power, recreation, conservation, and 
preservation of the environment. In its military role, the 
Corps plans, designs and supervises the construction of 
modern facilities which are necessary to ensure the combat 
readiness of our Army and Air Force. 


The U.S. Army Corps of Engineers 
and its Activities in California 


The water resources development program or “civil 
works mission” of the Corps of Engineers in California 
began in 1852 when Congress appropriated $30,000 for 
levee construction and fencing at the mouth of the San 
Diego River, thus originating facilities that would ultimately 
evolve into today’s important San Diego Harbor. Other 
early navigation work included San Francisco Harbor, 
1868; Oakland Harbor, 1874; and San Joaquin River, 
1876, Several other navigation projects were authorized 
prior to the turn of the century. 


On the basis of a report prepared by the California 
Debris Commission in 1907, the first flood control work by 
the Corps of Engineers in California was authorized by the 
River and Harbor Act of 1910. The work consisted of 
increasing the flood-carrying capacity of the Sacramento 
River downstream from the mouth of Cache Slough. The 
existing Sacramento River Flood Controt Project, substan- 
tially as conceived by the Debris Commission as a result of 
studies directed by Congress in 1910, was authorized in 
1917 in the first major flood control legislation in the his- 
tory of our country. Subsequent to these early beginnings, 
Corps of Engineers activities in California have expanded 
into almost all facets of water resources development. 


Through its civil works program, the Corps carries out a 
comprehensive nationwide effort in water resources plan- 
ning, construction, and operation. These activities are car- 
ried out in accordance with directives from Congress and 
are supervised by the Chief of Engineers under the direction 
of the Secretary of the Army. In close cooperation with 
other federal agencies, and with interested state and local 
authorities and organizations, the Corps works to provide 
beneficial improvements desired by local citizens. 

The civil works program is directed toward developing 
water resources in a way that will lead to the satisfaction of 
all water related requirements—both immediate and long 
range. Among other needs, these include improvements for 
navigation, flood control, major drainage, water supply for 
irrigation and municipal-industrial uses, water quality con- 
trol and waste water disposal, hydropower, water oriented 
recreation, enhancement of fish and wildlife resources, and 
the preservation of aesthetic and ecological values. Special 
emphasis is being placed on flood plain management in 
support of a national effort to reduce flood Josses through 
appropriate state and local regulation of the use of flood 
prone areas. 

California’s existing water projects provide enough 
municipal, industrial, and irrigation water supplies to meet 
most needs foreseen for the near future. However, facilities 
are still needed in certain areas. While additional major 
storage projects may not be needed immediately for water 
conservation, they may be warranted by increasing flood 
problems. Construction on flood plains to accommodate 
increasing populations means vigorous flood control pro- 
grams will be needed for many years to come. Local agen- 
cies will carefully consider flood plain management in addi- 
tion to constructing flood control facilities. The increasing 
demand for water associated recreation will require addi- 
tional water surface and shoreline, particularly near major 
urban centers. 

California has a variety of commercial and recreational 
navigation facilities along its 1,200-mile coast, within its 
national bays and estuaries, and on the Sacramento and San 
Joaquin Rivers. The San Francisco and Los Angeles areas 
have major commercial navigation facilities. However, the 
larger 50-foot draft tankers and 70-foot draft supertankers 
in use today, along with advanced cargo handling tech- 
niques, will require improvements to be made to existing 
ports and waterways if they are to operate efficiently in the 
future. New coastal harbors for light draft commercial ves- 
sels, extended and enlarged inland waterways and harbors, 
deepwater offshore petroleum terminals, and a chain of 
harbors of refuge for recreational vessels are some of the 
projects that would benefit the state. 


Authorization and Planning Process for 
Water Resources Projects 


Water resources activities are initiated by local interests, 
approved by the Administration, authorized by Congress, 


funded by federal and nonfederal sources, and constructed 
by the Corps under the Civil Works Program. 


The Water Resources Development Act of 1986 made 
numerous changes in the way potential new water resources 
projects are studied, evaluated and funded. The major 
change is that the Jaw now specifies nonfederal cost sharing 
for most of the Corps’ water resources projects. 


When local interests feel that a need exists for improved 
navigation, flood protection, or other water resources 
development, they may petition their representatives in 
Congress. (Technical assistance and some small projects can 
be accomplished without Congressional authorization under 
the Continuing Authoritics Program.) Once Congress is 
petitioned, a Congressional committee resolution or an Act 
of Congress may then authorize the Corps of Engineers to 
investigate the problem and submit a report. The report 
contains the necessary engineering, economic, and environ- 
mental investigations which include consideration of the full 
range of alternative solutions to the problem. 

Public meetings are held to determine the views of local 
interests on the extent and type of improvements desired, as 
well as the need for the improvement. The desires of local 
interests and the views of federal, state, and other agencies 
receive full consideration during the planning process. 

Considerations which enter into recommendations for 
project authorization to Congress include determinations 
that benefits will exceed costs, and that the engineering 
design of the project is sound, best serves the needs of the 
people concerned, makes the wisest possible use of the nat- 
ural resources involved, and adequately protects the 
environment. 


A report, along with a final environmental statement, is 
then submitted to higher authority for review and recom- 
mendations. After review and coordination with all inter- 
ested federal agencies and governors of affected states, the 
Chief of Engineers forwards the report, with the environ- 
mental statement, to the Secretary of the Army, who 
obtains the views of the Office of Management and Budget 
before transmitting the report and environmental statement 
to Congress. 


Budget recommendations are based on evidence of sup- 
port by the state and by the ability and willingness of non- 
federal sponsors to provide their share of the project cost. 


If Congress includes the project in an authorization bill, 
enactment of the bill constitutes authorization of the proj- 
ect. Once a project is authorized, further studies may be 
required to reaffirm the basic plan presented to Congress. 

Appropriation of money to build a particular project ts 
usually included in the annual Energy and Water Devel- 
opment Appropriation bill, which must be approved by 
both Houses of the Congress and the President. 


Principles and Guidelines 


The federal objective of water resources planning is to 
contribute to national economic development while protect- 
ing the nation’s environment. 


The Principles and Guidelines, published in 1983 by the 
U.S. Water Resources Council and used during the study 
process, have a single federal objective and provide flexibil- 
ity to address other state, local, national and international 
concerns relevant to the planning setting. 


The Principles and Guidelines prescribe the following six- 
step planning process to solve problems. 

@ Identify water resources problems in the study area. 

© Collect data on the problems identified. 

® Develop alternatives to solve the problems. 

@ Evaluate the effects of the alternatives. 

© Compare alternatives, 

© Select a plan for recommendation or decide to take 
no action. The alternative plan with the greatest net eco- 
nomic benefits consistent with protecting the nation’s envi- 
ronment is normally selected. An exception may be granted 
by the Secretary of the Army. 

Economic and environmental evaluation procedures have 
been incorporated into the Principles and Guidelines to 


provide water resources agencies the best current analytical 
techniques available. 


Major Steps in the Planning, Design 
and Implementation of Civil Works 


Projects 

Step Description 

1 Local community (i.c., people, busi- 
nesses) and/or local government per- 

Problem ceive or experience water and related 

Perception land resource problems (i.c., flooding, 


shore crosion, navigation restrictions, 
ctc.). Problems are beyond local com- 
munity’s/government’s capabilities (e.g., 
jurisdictional boundaries, financial 
resources, technical expertise, etc.) to 
alleviate or solve. 


2 Local officials talk to Corps about avail- 
able federal programs. Technical assis- 
tance and some small projects can be 
accomplished without congressional 
authorization (see Continuing Authori- 
ties Program). 
Local officials contact congressional 
delegation if study authorization 
required. 
Member of Congress requests study 
authorization through Public Works 
committees. 


Committee resolution adopted if report 
was previously prepared on water prob- 
lems in area. 

Legislation, which may be proposed by 
the President, is normally required if no 
Corps report exists, 


Request for 
Federal Action 


Step 


3 


Study Problem 
and Report 
Preparation 


4 


Report Review 
and Approval 


Description 


Study is assigned to Corps district office. 
Funds to complete 12-18 months recon- 
naissance phase are included in Presi- 
dent's budget (see Two-Phase Study 
Process). 

Appropriations for reconnaissance pro- 
vided in annual Energy and Water 
Development Appropriations Act. 
District conducts reconnaissance phase, 
leading to a reconnaissance report. 
Because most Corps projects involve cost 
sharing and environmental issues, local 
proponents should seek an early consen- 
sus for or against a Corps project among 
the public and private sectors and 
among diverse interest groups. 

If study continues beyond reconnaissance 
phase, local sponsor must agree to share 
cost of feasibility phase. 

Public involvement is an integral part of 
planning process, including review of 
draft report and draft environmental 
impact statement (EIS). 

Study is conducted under the U.S. 
Water Resources Council's Economic 
and Environmental Principles and 
Guidelines (see Principles and Guide- 
lines) for Water and Related Land 
Resources Implementation Studies, dated 
March 10, 1983. 

Funds are included annually in Presi- 
dent’s budget; annual appropriations and 
nonfederal monies are needed to con- 
tinue study. 

Study results in Feasibility Report and 
EIS which are submitted to Corps div- 
ision (regional) office. 

Division office, which reviews district 
work during planning process, completes 
technical review of final district Definite 
Project Report and EIS. 

Division engineer submits report to 
review board or commission and issues 
public notice inviting comments. 

Board of Engineers for Rivers and Har- 
bors (BERH) or Mississippi River 
Commission (MRC) conducts review of 
report and submits views and recom- 
mendations to Chief of Engineers. 
Comments from public are fully consid- 
ered in BERH or MRC action. 
Proposed report of Chief of Engineers 
and final EIS are sent to heads of federal 
agencies and governors of affected states 
for comment. 

Final EIS is filed with Environmental 


5 


Congressional 
Authorization 


6 


Project 
Implementation 


Protection Agency (EPA) and made 
available to public. 

Chief of Engineers considers comments 
on proposed report and EIS, prepares 
final report, and submits it to Secretary 
of the Army. 

Chief of Engineers’ report is reviewed by 
Assistant Secretary of the Army (Civil 
Works). 

Office of Management and Budget 
(OMB) comments on report as it relates 
to President's programs. 

Assistant Secretary of the Army (Civil 
Works) transmits Chief of Engineers’ 
report to Congress. 

In some cases, Corps continues planning, 
engineering, and design pending Con- 
gressional authorization of proposal. This 
process is called Preconstruction Engi- 
neering and Design (PED) and includes 
the General Design Memorandum 
(GDM) and the plans and specifications 
for the first contract. PED can start as 
early as after approval of the Feasibility 
Report by BERH and is completed 
when the first plans and specifications 
are ready. 

Division offices and, in some cases, 
Office of the Chief of Engineers, review 
the GDM, the Feature Design Memo- 
randum (FDM), and plans and 
specifications. 

Chief of Engineers’ reports (see Step 4) 
are referred to Committee on Public 
Works and Transportation in House and 
Committee on Environment and Public 
Works in Senate. 

Civil works projects are normally autho- 
rized by Water Resources Development 
Act (Omnibus Bill) following committee 
hearings. 

New projects are included in President's 
budget based on national priorities and 
anticipated completion of design and 
plans and speciftcations so that construc- 
tion contract can be awarded. 

Budget recommendations are based on 
evidence of support by state and ability 
and willingness of nonfederal sponsors to 
provide their share of project cost. 
Congress appropriates federal share of 
funds for new starts; normally, this 
occurs in annual Energy and Water 
Development Appropriations Act. 
Secretary of the Army and appropriate 
nonfederal sponsors sign formal agree- 
ment once Congress has appropriated 
funds for project implementation to 
begin. 


Step Description 


6 Agreement obligates nonfederal sponsors 

to participate in implementing, operating 
and maintaining project according to 
requirements established by Congress 
and administration. 


District completes enough enginecring 
and design for developing plans and 
specifications for initial project 
implementation. 

Engineering and design continue during 
implementation process; plans and speci- 
fications are reviewed by division offices 
and sometimes by Office of the Chief of 
Engineers. 


Funds are included in President's annual 
budget for the federal share of the proj- 
ect; appropriations are required to con- 

tinue design and implementation. 


Construction is managed by Corps, but 
done by private contractors. 


Most projects are operated and main- 
tained by nonfederal sponsors as part of 
agreement signed prior to implementa- 
tion. However, funds are requested in 
President's annual budget for the federal 
share where there is a need for continu- 
ing federal financing of project operation 
and maintenance; congressional appro- 
priations are required for such funds. 
Corps periodically inspects projects, 
including those for which nonfederal 
sponsors have assumed an operation and 
maintenance responsibility. 


Project 
Implementation 
Continued 


Two-Phase Study Process 


The federal government first conducts a reconnaissance to 
determine whether a federal project can solve local and 
regional water resources problems. (See Step 3 of Major 
Steps in the Planning, Design and Implementation of Civil 
Works Projects). The reconnaissance phase is 100 percent 
federal funded. 


Based upon the reconnaissance, the federal government 
and the nonfederal sponsor jointly decide whether a full 
feasibility study is warranted, (See Step 3). Initiation of the 
feasibility phase depends on execution of a cost-sharing 
agreement with the sponsor. The cost of feasibility studies is 
shared equally by federal and nonfederal interests. Up to 
one-half of the nonfederal contribution may be in-kind 
services. 

Cost sharing is not required for a study for a navigation 
improvement to the inland waterway system. 


Reconnaissance Phase 


© Definition of problems and opportunitics related to 
water resources; identification and potential solutions. 


e Estimation of benefits and costs of solutions to deter- 
mine prospects for an implementable project. Appraisal of 
federal interest in potential solutions. 

® Estimation of feasibility phase costs. 

@ Determination as to whether or not further studies are 
appropriate. 

© Corps and nonfederal sponsor must agree to share 
equally in the cost of the feasibility phase. 


Feasibility Phase 


@ Further planning and evaluation of alternative solu- 
tions to water resources problems, 

® Detailed estimation of benefits and costs of alterna- 
tives to determine what plans merit federal participation. 

© Preparation of a Feasibility Report recommending 
solutions to water resources problems and Congressional 
authorization. 

© Preparation of a letter of intent by state or local entity 
to financially participate in recommended plan 
implementation. 

® Coordination of DPR with federal, state and local 
agencics. 


Continuing Authorities Program 


Under the Water Resources Development Act of 1986, 
Congress delegated its authority to approve certain projects, 
up to specified dollar amounts (subject to availability of 
funds) to the Chief of Engineers. Types of projects covered, 
and cost limitations, are: 


= = = 
| Statutory Catalog of 
| | Federal Cost Federal Domestic | 
Types of Limitation Assistance | 
| Projects Short Name Per Project Reference Number 
Flood damage | Section 205 
teduction 
Snagging and Sechon 208 
clearing for Nood 
control ' 
| Navigaven | Section 107 4,000,000 12.107 
Clearing and Section 3 None* | 12.109 
snagging for | 
| navigation 
Mitigation of Section 11, 2,000,000 
Shore Damage 1978 River 
Attributable to and Harbor | 
Navigation Works | Act. as amended — | 
Beach crosion Section 103 2,000,000 12.105 
Emergency Section 14 560,000 12.105 
| Streambank 
and shoreline | 
protection 


: 2 | oa 


* Annual program hmit af $1,000,000. 


Planning Process for Continuing 
Authorities Program Projects 
® Corps district offices may undertake reconnaissance 


upon written request of state or local government official, 
and the approval of the division office. Studies are initiated 
subject to the availability of funds and staff. 


© The objectives of the reconnaissance study are the 
same as those for congressionally authorized studies, and 
are conducted at 100 percent federal expense. If the results 
are favorable, the district requests funds to initiate the feasi- 
bility study. 

® The feasibility phase will result in a Feasibility 
Report. Nonfederal interests must agree to share tn the cost 
of this phase (see Two-Phase Study Process). An exception 
to this study cost sharing is when the feasibility phase costs 
are less than $40,000, in which case the feasibility phase is 
100 percent federally funded. 

® The Feasibility Report and a copy of the proposed 
agreement on nonfederal financial participation (Local 
Cooperation Agreement) are submitted to the division engi- 
neer for technical review and then to the Chief of 
Engineers. 

© Once the division engineer has reviewed the Definite 
Project Report, the district requests funds to prepare plans 
and specifications. 


® When the Secretary of the Army agrees to fund the 
project, it is approved for implementation by the Chief of 
Engineers. Implementation may begin once nonfederal 
interests and the federal government sign the local coopera- 
tion agreement. 


Projects Approved by the Public 
Works Committees 


Title X of the 1965 Flood Control Act, as amended by 
the 1976 Water Resources Development Act, authorizes the 
Secretary of the Army, acting through the Chief of Engi- 
neers, to construct, operate, and maintain single- and 
multiple-purpose water resources development projects 
involving, but not limited to, navigation and flood control if 
the federal cost is less than $15 million. Such projects must 
be approved by resolutions adopted by the Public Works 
Committees of the Senate and House of Representatives, 
and are subject to the same requirements of investigation, 
coordination, and local cooperation as projects that must be 
authorized by the full Congress. 


Project Deauthorization 


Section 10 of the Water Resources Development Act of 
1986 provides a procedure for deauthorizing projects that 
have not received appropriations. Projects authorized in the 
1986 Act will not be authorized 5 years after enactment of 
the Act unless during this period funds have been obligated 
for construction. Every two years the Secretary of the Army 
shall transmit to Congress a list of projects which have been 
authorized but have received no obligations during the 10 
full years preceeding the date of the list transmittal. The 
projects on the list will not be authorized 30 months after 


the date of the list transmittal if funds are not obligated for 
construction during this 30 month period. 


How Local Interests Share 
in Federal Construction Projects 


The Water Resources Development Act of 1986, PL99- 
662, has significantly altered the role of local interests in 
federal projects. Costs to the local sponsor during construc- 
tion vary according 1o the type of project, but as in the 
past, include lands, easements, rights-of-way, and reloca- 
tions for all projects. 


For navigation projects, the local sponsor is also respon- 
sible for paying: 

a. Ten percent of the cost of construction of the portion 
of the project which has a depth not in excess of 20 feet. 


b. Twenty-five percent of the cost of construction of the 
portion of the project which has a depth in excess of 20 
feet but not in excess of 45 feet. 


c. Fifty percent of the cost of construction of the portion 
of the project which has a depth in excess of 45 feet. 


The local sponsor is required to pay, over 30 years, an 
additional 10 percent of the cost of general navigation fea- 
tures. The value of lands, easements, rights-of-way, reloca- 
tions, and dredge disposal areas may be credited toward 
this payment. The local sponsor is required to provide 
dredged material disposal areas necessary for the project. 


For flood control projects, the nonfederal interests are 
also responsible for: 


a. Paying five percent of the construction costs of the 
flood contro! part of the project. 


b. Paying an additional amount as necessary to bring 
costs allocated to flood control to 25 percent, if the value of 
lands, easements, rights-of-way, and relocations are less 
than 20 percent of the allocated costs for flood control. 


c. Provide all lands, easements, rights-of-way, and 
dredged material disposal areas required for flood control 
and perform all related relocations except relocations of 
railroad bridges. 


d. Paying all costs of operation, maintenance, and 
replacement of flood control facilities. 


The nonfederal share of flood control costs will not 
exceed 50 percent of the cost of the flood control part of 
the project. 


To meet the requirements of local cooperation in any 
project, local interests must be represented by a legally con- 
stituted sponsoring agency. Such an agency must be a local 
governmental unit or special district with legal authority 
and financial ability under state statutes to meet local coop- 
eration requirements. 


Flood Control and Flood 
Plain Management 


Federal interest in flood control began in the alluvial val- 
ley of the Mississippi River in the 19th century when the 


interrelauonship of flood control and navigation became 
apparent. Corps authority for flood control work was 
extended in 1936 to embrace the entire country. After a se- 
ries of disastrous floods affecting wide areas, including 
transportation systems, it was recognized that the federal 
government should participate in the solution of problems 
affecting the public interest when they are too large or 
complex to be handled by state or local organizations. 


The purpose of flood control works is to regulate flood- 
flows and thus prevent flood damage. In addition, the 
Flood Control Act of 1944 provided that “flood control” 
shall include major drainage of land. These objectives are 
accomplished with reservoirs, local protection works, or 
combinations of the two. 


Reservoirs constructed for flood control storage often 
include additional storage capacity for multiple-purpose 
uses, such as the storage of water for municipal and indus- 
inal use, navigation, irrigation, development of hydroelec- 
tric power, conservation of fish and wildlife, and recreation. 


Local protection works are turned over to nonfederal 
authorities for maintenance, as are small reservoirs with a 
local impact. 

The Corps fights the nation’s flood problems by not only 
constructing and maintaining flood control structures, but 
also by providing detailed technical information on flood 
hazards. Under the Flood Plain Management Services pro- 
gram, the Corps provides, on request, flood hazard informa- 
lion, technical assistance and planning guidance to other 
federal agencies, states, local governments and private indi- 
viduals. This data and assistance are designed to aid them 
in planning for floods and providing for the regulation of 
flood plain areas, thus avoiding unwise development in 
flood-prone areas. 


As an example, if local officials know what areas flood 
in their community and how often floods occur, they then 
can take necessary action to prevent or minimize damages 
by adopting and enforcing zoning ordinances, building 
codes, and subdivision regulations. 

The Flood Plain Management Services program also pro- 
vides assistance to other federal agencies and to state agen- 
cies in the same manner. Flood hazards data is developed 
and provided on request to the extent and detail needed so 
that those agencies can properly consider the flood hazards 
in the execution of their programs. 


Navigation 


Federal interest in navigation improvements stems from 
the Commerce Clause of the Constitution, and from subse- 
quent decisions of the Supreme Court to the effect that the 
federal obligation to regulate navigation and commerce also 
includes the right to make necessary improvements. The 
Corps of Engineers was first assigned responsibility for 
improving rivers and harbors in 1824. Today, the Corps is 
responsible for construction, as well as the maintenance and 
operation, of federal river and harbor projects. 


The system of harbors and inland waterways remains one 
of the most important parts of the Nation's transportation 


system. Without constant supervision, rivers and other 
waterways collect soil, debris and other obstacles which 
lead to groundings and wrecks. New channels and cutoffs 
appear frequently; they and the main traffic lanes require 
diligent patrolling. Where authorized to do so, the Corps 
maintains the Nation’s waterways in navigable condition for 
both business and recreational purposes, benefiting the 
economy and helping prevent loss of lives. 


Shore and Hurricane Protection 


The Corps’ work in shore protection began in 1930 when 
Congress directed it to study ways to reduce erosion along 
U.S. seacoasts and the Great Lakes. While each situation 
the Corps studies requires different considerations, engineers 
look at each one with structural and nonstructural solutions 
in mind. Engineering feasibility and economic efficiency are 
considered along with environmental and social impacts. 


Recommendation for federal participation is based on 
shore ownership, use and type and incidence of benefits. If 
there is no public use or benefit, federal participation is not 
recommended. Maintenance of the restored shore is a non- 
federal responsibility. 


The Corps’ work in hurricane protection began with a 
1955 law when Congress directed it to conduct general 
investigations along the Atlantic and Gulf Coasts to identify 
problem areas and determine the feasibility of protection. 
These eastern and southern seaboards have been the sites of 
catastrophic loss of life and property due to hurricanes. 


In some cases, abnormal storm-induced tidal flooding can 
be prevented or reduced by protective structures, including 
dams and barriers in estuaries, with openings for navigation. 
Other measures include raising dunes and constructing 
dikes, walls, and breakwaters. There are also places where 
increasing the height of natural beaches affords effective 
protection. 


Hydropower 


The Corps has played a significant role in meeting the 
Nation's electric power generation needs by building and 
operating hydropower plants in connection with its large 
multiple-purpose dams. In a series of laws and resolutions 
dating back to the Rivers and Harbors Act of 1909, Con- 
gress has directed the Corps of Engineers to give considera- 
tion in its reports to various water uses, including hydro- 
electric power. 


The Corps continues to consider the potential for hydro- 
electric power development during the planning process for 
all water resources projects involving dams and reservoirs. 
In most instances, however, hydropower facilities at Corps 
projects are now developed by nonfederal interests without 
federal assistance. The Corps becomes involved with plan- 
ning, constructing and operating hydropower projects only 
when it is impractical for nonfedcral interests to do so. 

The Water Resources Development Act of 1986, requires 
nonfederal interests to bare 100 percent of the project costs 


allocated to hydropower in accordance with the marketing 
provisions of the Department of Energy Organization Act. 


Water Supply 


The Water Supply Act of 1958, as amended by the 
Water Resources Development Act of 1986, authorized the 
Corps to provide additional storage in its reservoirs for 
municipal and industrial water supply at the request of local 
interests, provided those interests agree to pay 100 percent 
of the cost. In granting this authority, however, Congress 
stipulated that no more than 30 percent of the construction 
costs of a project may be for water storage. 


The Flood Control Act of 1944 provided that the Corps’ 
reservoirs may, without cost to the local community, be 
used for irrigation upon recommendation of the Secretary 
of the Interior and ta conformance with the Reclamation 
Act of 1902, which applies in 17 western states. In other 
states, nonfederal entities must assume half the cost of 
reservoir capacity allocated to irrigation. 


The Water Resources Development Act of 1986 modi- 
fied cost sharing requirements for irrigation water supply 
for future projects. It requires nonfederal interests to pay 35 
percent of the costs allocated for irrigation. 


Reservoir capacity can also be used for water quality 
control and streamflow regulation, as authorized by the 
Federal Water Pollution Control Act Amendments of 1961. 


Environmental Quality 


In conducting its Civil Works Program, the Corps must 
comply with many environmental laws or executive orders 
and numerous regulations relating to the environment. Con- 
sideration of the environmental impact of a Corps project 
begins in the early planning stages, and continues through 
design, construction and operation of the project. The Corps 
must also comply with many of these environmental regula- 
tions in conducting its regulatory programs (See Regulatory 
Programs). The National Environmental Policy Act 
(NEPA) of 1969 is the national charter for the protection 
of the environment, and its procedures ensure that public 
officials and private citizens may obtain and provide envi- 
ronmental information before federal agencies make deci- 
sions concerning the environment. Corps of Engineers proj- 
ect planning procedures under NEPA often point out the 
need for more extensive environmental studies; namely, the 
preparation of environmental impact statements. In selecting 
alternative project designs, the Corps strives to choose 
options with minimum environmental impact. 


Regulatory Programs 

Within its regulatory program, the Corps of Engineers 
has 4 mandate to protect navigation by regulating construc- 
tion by others in navigable waterways under Section 10 of 
the Rivers and Harbors Act of 1899. Section 404 of the 
Clean Water Act, which further refined the 1972 Federal 
Water Pollution Control Act, and related court decisions 
greatly broadened the Corps’ regulatory authority to include 
the discharge of dredged or fill material into “waters of the 
United States,” a term which includes most wetlands and 
other valuable aquatic areas. Section 404 of the Clean 
Water Act requires that the public be notified of permit 
applications and be given the opportunity to comment on 
them both in writing and at public hearings before a deci- 
sion is made. 

The Corps’ regulatory program now focuses primarily on 
weighing the economic and environmental benefits of 
development versus ecosystem preservation in deciding 
whether a permit for a proposed activity would be “con- 
trary to the public tnterest.” When reviewing permit appli- 
cations, the Corps looks at all the relevant factors including 
conservalion, economics, aesthetics, general environmental 
concerns, historic values, wetland values, fish and wildlife 
values, flood damage prevention, land use classifications, 
navigation, recreation, water supply, water quality, energy 
needs, food production and the general welfare of the 
public. 

To reduce the burden of paperwork involved in process- 
ing individual Department of the Army permits, the Corps 
of Engineers has introduced a number of nationwide per- 
mits which require little or no processing; and taken other 
measures to streamline the permit application process while 
maintaining environmental safeguards. The separate Corps 
of Engineers districts have also issued regional general per- 
mits for certain types of minor works in specific areas 
which require only minimal processing. 


Recreation 

The Flood Control Act of 1944, as amended, provides 
authority 10 construct, maintain, and operate public park 
and recreational facilities at water resources development 
projects under the control of the Secretary of the Army, 
and to permit the construction, maintenance, and operation 
of such facilities. It also provides that the water areas of 
projects shall be open to public use—generally for boating, 
fishing, and other recreational purposes. 

The Water Resources Development Act of 1986 modi- 
fied cost sharing requirements for recreation development at 
flood control and navigation projects. 


Recreation Facilities 


1986 
Normal Pool Water Tent & Number Attendance 
Surface Shoreline Access Launching Picnic Swimming Trailer Organized _— of Rental 
Name of Project Acres Miles Areas Lanes Areas Beaches Spaces Camps Boats Total Visitor Hours 
Black Butte Lake, 

Stony Creek 2,845 25 6 6 4 1 120 2 0 1,582,000 
Brea Dam, Brea Creek $ 2 z I 2 2 2 : 1,275,000 
Carbon Canyon Dam 3 0.53 2 2 12 2 2 2 2 366,000 
Englebright Luke, 

Yuba River 750 10 6 4 2 0 100 ; 4 748,000 
Fullerton Dam, East 

Fullerton and 

Brea Creeks 43 0.53 z 2 I : ; 2 : 455,000 
H. ¥. Eastman Lake, 

Chowchilla River 1,070 14 2 6 } 1 81 2 0 852,000 
Hansen Dam, Tujunga 

Wash 1253 33 0 0 3 i) : 2 0 2,019,000 
Hensley Lake, Fresno 

River 650 15.5 2 6 3 l 62 l 0 915,000 
Isabella Lake, Kern 

River 6,250 30 30 22 2 1 1238 12 30 8,762,000 
Lake Kaweah, Kaweah 

River 570 8 5 5 2 0 122 1 9 1,988,000 
Lake Mendocino, 

Russian River 1,700 14 7 8 4 l 316 3 15 4,886,000 
Lake Sonoma 2,700 53 3 7 3 220 a 30 702,000 
Martis Creek Lake 71 3 1 0 0 0 25 t 0 229,000 
Mojave River Dam ! ' z 2 I 2 50 2 2 89,000 
New Hogan Lake, 

Calaveras River 2,650 42 3 15 J | 220 1 20 3,707,000 
Pine Flat Lake, Kings 

River 3.450 53 ba} 11 2 0 22) 2 30 4,760,000 
Prada Dam, Santa 

Ana River 153 3 IS 2 3 2 50 1 ; 1,561,000 
Santa Fe Dam 

San Gabriel River 703 3 Is 2 ] 1 2 : 30 1,380,000 
Sepulveda Dam, Los 

Angeles River ' : 2 2 2 2 ? 2 2 4,713,000 
Stanislaus River* 2 59 3 0 2 0 46 1 0 438,000 
Success Lake, Tule 

River 600 7 6 6 3 0 212 3 20 3,426,000 
Whittier Narrows Dam, 

Rio Hondo and San 

Gabriel River 763 3 13 2 5 2 ; 2 32 3,636,000 


1No permanent pool. ‘Recreation lake/river. 
*Not applicable. *Easements totaling 5,200 acres are being acquired along the river. 


Regulation of Hydraulic Mining 


Alter its beginning in 1853, hydraulic mining became a 
highly important activity in California. However, it resulted 
in such large deposits of silt, sand, and gravel in the main 
waterways of the Sacramento and San Joaquin Valleys that 
the usefulness of these channels for navigation and flood- 
carrying purposes was greatly impaired. Widespread public 
outcry about these detrimental effects finally resulted in a 
United States Circuit Court decree prohibiting uncontrolled 
deposits of hydraulic mining debris. The decree was issued 
in 1884, and in the next few years practically all mines 
Operating without means of restraining debris were closed. 
Due to the importance of hydraulic mining, Congress in 
1893 created the California Debris Commission (as an 
organizational element of the Corps of Engineers) to regu- 
late hydraulic mining. The act creating the Debris Commis- 
sion permitted resumption of hydraulic mining under condi- 
tions that would prevent debris from entering navigable 
waters. In general, the law required that prospective 
hydraulic mine operations either provide debris-restraining 
facilities considered satisfactory by the Commission, or 
agree to make payment for debris storage in federal 
facilities. 


In addition to its regulatory functions, the California 
Debris Commission was the construction agency for federal 
debris control facilities which retain hydraulic mining debris 
in foothill regions and prevent deposits from invading main 
stream channels. 


The Debris Commission was abolished by Section 1106 
of the Water Resources Development Act of 1986. All of 
the Commission’s authorities, powers, functions, and duties 
were transferred to the Secretary of the Army. 


Dam Inspection Program 


In 1975, in response to the 1972 National Dam Inspec- 
tion Act, an inventory of dams revealed that approximately 
9,000 dams in the United States are upstream from popu- 
lated areas that would be seriously affected by a dam failure. 


The purpose of this program was to fund and administer 
the inspection of nonfederal dams in hazardous locations; 
dams with intermediate hazard potential on federal prop- 
erty; and a limited number of nonfederal dams determined, 
through consultation with state officials, to present an 
immediate threat to public safety. 


This was a cooperative program in which states were 
expected to assure implementation of an effective dam 
safety program, assist in the program by participating in 
training, make actual dam inspections, and assure that 
remedial actions were taken with unsafe dams. The inspec- 
tion program was completed in September 1981. In Cali- 
fornia, 120 dams were inspected, and 3 were declared 
unsafe. Local interests are working to resolve these 
problems. 


Emergency Work 


The Corps of Engineers undertakes emergency flood con- 
trol work under the following continuing Congressional 
authorities with funds appropriated annually. Emergency 
flood control work projects need not be specifically autho- 
rized, but they must be as economically and environmen- 
tally feasible as specifically authorized projects. 


Public Law 84-99: Under this law, the Chief of Engi- 
neers is authorized activities to includes disaster prepared- 
ness, advance measures, flood fighting and rescue work, 
rehabilitation of flood control works damaged or destroyed 
by flood, protection or repair of federally authorized shore 
protective works threatened or damaged by coastal storm, 
provision of emergency water, and drought assistance. 


Within the scope of the continuing authorities, the 
Corps is involved in the following: 


Disaster Preparedness: State and local governments are 
responsible for flood emergency preparedness, including 
training and stockpiling of flood fighting supplies. The role 
of the U.S. Army Corps of Engineers is to supplement the 
maximum efforts of the state during a flood emergency. 


The Corps participates in disaster preparedness through 
planning, training, stockpiling flood fighting supplies, maintain- 
ing an organization capable of responding quickly to all disas- 
ters, and by inspection of completed flood control projects. 


Advance Measures Prior to Predicted Flooding: 
Advance measures consist of those activities performed 
prior to flooding or flood fighting to protect against loss of 
life and damage to improved property. There must be an 
immediate threat of flooding present before advance mea- 
sures can be considered. The threat must be of a nature that 
if action is not taken immediately, damages will occur. 


Emergency Operations: In time of flood or coastal 
storm, emergency operations will be undertaken by the 
Corps of Engineers to supplement local efforts in the fol- 
lowing general categories: disaster assistance, disaster fight- 
ing, and disaster recovery. Emergency measures are of a 
temporary nature designed to mect the imminent threat of 
flooding and to preserve existing protective works. No 
authority exists, however, to reimburse locals for costs of 
their own emergency activities. 

Section 917 of the Water Resources Development Act of 
1986 (PL 99-662) expands the authority under PL 84-99 
by authorizing flood and coastal storm emergency relief 
work for a period not to exceed 10 days from the gover- 
nor's request for a declaration under PL 93-288. 


Repair of Flood Control Projects Damaged by Floods. 
The Corps of Engineers ts authorized to investigate and per- 
form emergency repairs to restore all flood control works, 
and federally authorized and constructed hurricane and 
shore protection projects, when these projects are damaged 
by floods or unusual coastal storm. For nonfederal flood 
control works, public sponsorship and cost sharing are 
required. 

Clean Water Assistance: The Corps is authorized to 
provide clean drinking water to communities with contami- 


nated water supplics which are causing or likely to cause a 
substantial threat to the public health and welfare. Contam- 
ination may have resulted from deliberate, accidental or 
natural events including flooding. 

Drought Assistance: Within areas determined to be 
drought distressed, the Corps hus the authority to construct 
wells and to transport water to farmers, ranches, and politi- 
cal subdivisions. Assistance may be provided when the 
Secretary of the Army determines that there is a substantial 
threat to the health and welfare of the inhabitants of the 
area including threat of damage or loss of property. 

Hazard Mitigation: The Corps’ involvement in a Disas- 
ter Declared area with the Interagency Hazard Mitigation 
Team headed by FEMA, can extend beyond response dur- 
ing a flood and repair after a flood. Hazard mitigation cov- 
ers a more long-term response effort to mitigate against 
future flooding damages. It can also serve as an alternative 
active, i.v., instead of repairing a structure to preflood con- 
ditions, the HM Team may recommend relocation to an 
adjacent development. 

Public Law 93-288: Under this authority, also known as 
the Disaster Relief Act of 1974, the Federal Emergency 
Management Agency (FEMA) coordinates the relief and 
recovery activities of all federal agencies during major dis- 
asters (disasters beyond the capability of local and state 
resources). During such disasters declared by the President, 
FEMA may request the Corps of Engineers to act as an 
engineering and construction agency to rehabilitate or re- 
store damaged or destroyed facilities, prepare evaluation 
reports an requests to FEMA for repayment of local costs 
for repair and restoration work, inspect such work on its 
completion, or perform other disaster recovery and relief 
activities. 


Reevaluation of Completed Projects 


Section 216 of the 1970 Flood Control Act authorized 
the Corps of Engineers to review completed navigation and 
flood control projects when significant changes in physical 
and economic conditions would warrant such a review. The 
findings of these review investigations are reported to Con- 
gress with recommendations for modifying the structures or 
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their operation, and for improving the quality of the envi- 
ronment in the overall public interest. 


Cooperation in Projects of Other 
Agencies 

Section 7 of the 1944 Flood Control Act assigned the 
Secretary of the Army the responsibility for prescribing regu- 
lations for the use of storage space reserved for flood control 
or navigation in all reservoirs constructed wholly or in part 
with federal funds. In carrying out that responsibility, operat- 
ing regulations for flood control space are developed coop- 
eratively with the U.S. Bureau of Reclamation. The Corps of 
Engineers also cooperates in the Watershed Studies Program 
of the Soil Conservation Service and the Small Reclamation 
Project Program of the Bureau of Reclamation. 


When authorized by Congress, in recognition of flood 
control accomplishments, the federal government may con- 
tribute that part of the construction cost allocated to flood 
control, as determined by detailed cost allocation studies. 
Dams and reservoirs built under this arrangement are 
known as “Section 7” projects, and must be operated for 
flood control according to regulations established by the 
Corps of Engineers. 


Basins of California 

California can be divided into eleven geographic areas 
known as hydrographic or drainage basins as follows: 
—North Coastal 
—San Francisco Bay Area 
—Central Coastal 
—South Coastal 
—Sacramento 

Delta-Central Sierra Area 


San Joaquin 

Tulare Lake 

North Lahontan Territory 
-South Lahontan Territory 
—Colorado Desert 


A chapter ts devoted to each basin which represents rela- 
tively homogeneous characteristics of streamflow, existing 
and potential water resources development, and topographic 
and economic independence. 


Basin boundaries are shown on the following map. 


Basins of California 


Legend 


NAME 

North Coastal Basins 

San Francisco Bay Area 
Central Coastal Basins 
South Coastal Basins 
Sacramento Basin 
Delta-Central Sierra Area 
San Joaquin Basin 

Tulare Lake Basin 

North Lahontan Territory 
South Lahontan Territory 
Colorado Desert 
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North Coastal Basins 


(San Francisco District) 


Description 


The North Coastal Basins extend from the Russian River 
Basin to just north of the California-Oregon border. In Cali- 
fornia, the basins include all of Del Norte, Humboldt, and 
Trinity Counties, and parts of Mendocino, Siskiyou, 
Sonoma, Lake, Glenn, and Modoc Counties. 


Throughout most of the area, mountains and rolling hills 
extending to the ocean create some of the most impressive 
coastal scenery in the state. The major mountatn ranges are 
the Klamath Mountains and the Coast Ranges, which are 
the sources of the largest streams: the Klamath, Eel, Mad, 
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Smith, and Mattole Rivers, and Redwood Creek. The Kla- 
math River, which drains 15,500 square miles, is the largest 
North Coastal Basins stream. 


The precipitous cliffs and jutting promontories of the 
shoreline are frequently beset by severe storms, strong 
winds, and squalls. Heavy waves generated by storms in the 
North Pacific buffet the coast during summer as well as 
winter, and this part of the California coast is particularly 
subject to tsunamis (great sea waves sometimes called tidal 
waves). 


North Coastal Basins 
(San Francisco District) 
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North Coastal Basins 


(San Francisco District) 


Projects 


€) NAVIGATION PROJECTS 

1 Crescent City Harbor 

2 Humboldt Harbor and Bay 

3 Noyo River and Harbor 

© FLOOD CONTROL PROJECTS 

4 Klamath River 

5 Redwood Creek, Humboldt County 

6 Eel River, Sandy Prairie and Delta Area 
7 Mad River at Blue Lake 

8 East Weaver Creek, Trinity County 
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Navigation Project 
Crescent City Harbor 


Crescent City Harbor is located midway between San 
Francisco Bay and the mouth of the Columbia River. The 
project consists of a 4,700-foot outer breakwater, a 1,200- 
foot inner breakwater, a 2,400-foot sand barrier, and inner 
and outer harbor basins. Controlling depths range from 10 
to 20 feet. Project facilities are being maintained by the 
Corps of Engineers. 


Major rehabilitation work was performed in 1964 and 
1974. Project modifications authorized in 1965 were a 400- 
foot extension of the inner breakwater and a tee-shaped 
inner harbor basin. Construction of the inner breakwater 
was completed in 1973 and deepening of the inner harbor 
basin to -20 feet was completed in 1982. In 1986, 724 42- 
ton dolosse units were added to the outer breakwater for 
protection against waves. 


The federal cost of the completed work was $10 million, 
which includes $525 thousand for rehabilitation. Local 
interests contributed $271) thousand. 


Crescent City Harbor serves an area of about 13,000 
square miles in northern California and southern Oregon. 
Waterborne commerce in the harbor was about 8,000 tons 
in 1984, and consisted mostly of fish products, 


Navigation Project 
Humboldt Harbor and Bay 


Humboldt Harbor and Bay is located at Eurcka about 
250 miles northwest of San Francisco. Construction of the 
entrance channel jetties was started in 1907. The project 
consists of a north jetty approximately 4500 feet long, a 
south jetty 5,100 feet long, a bar and entrance channel 
tapering from a width of 1600 feet at the seaward end to 
500 feet, and interior channels ranging from 300-400 feet 
wide. The bar and entrance channel was deepened to 40 
feet, and the North Bay and Samoa channels to 35 feet in 
1979. The Fields Landing Channel is 26 feet deep. 


The jetties, completed in 1927, are subject to recurring 
storm damage and have periodically required repair. In 
1957, severe winter storms dislodged protective armor 
stone, undermined concrete side slopes and carried away 
portions of the concrete cap and underlying core. Repair 
was completed in 1964. Extensive repairs were made in 
1972 when 5000 42-ton concrete dolosse were placed on 
the jetty heads at a federal cost of $10 million. In 1985, 
1000 42 ton concrete dolosses, were added to both jetty 
heads at a federal cost of $7.2 million. Maintenance of the 
navigation channels is performed on an annual basis by the 
Corps of Engineers. 


The federal cost of completed work is $7.6 million. Local 
interests contributed $95 thousand. Maintenance costs have 
been $53.9 million. 


Commerce in Humboldt Harbor during 1984 totaled 
about 4.3 million tons primarily consisting of logs, wood 
chips, lumber, wood pulp, gasoline, waste, scrap and fuel 
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oil. Commercial cargo averaged about 1.3 million tons 
annually during the period 1974-1983. 


Navigation Project 
Noyo River and Harbor 


Noyo Harbor is located about 135 miles northwest of 
San Francisco. It is the only improved harbor between 
Bodega Bay, 87 miles to the south, and Humboldt Bay 87 
miles to the north. 


The project consists of a rubble mound north jetty, a 
concrete training wall on the south jetty, and a 10-feet-deep 
entrance and river channel. North and south breakwaters 
have been authorized but not built. A mooring basin and a 
400-foot channel extension were constructed by the Noyo 
Harbor District with funds provided by a grant from the 
Economic Development Administration and a loan from 
the State of California. The mooring basin is maintained by 
local interests; the channel extension is maintained by the 
Corps of Engineers. 


Federal costs for the project were $1.5 million, and local 
costs totaled $700 thousand, 


Noyo Harbor supports a sport and commercial fishing 
industry, which is vital to the economy of the community 
of Noyo. Two hundred fishing boats are permanently 
berthed at Noyo and about 500 use the harbor during the 
salmon trolling season. In 1984, the commercial fish catch 
was about 6,300 tons. 


Navigation Study 
Humboldt Harbor and Bay 


This study will investigate increasing channel widths and 
depths in order to relieve existing and potential navigation 
problems. Existing channel! depths include a 40-foot 
entrance channel, a 35-foot north bay channel, and a 26- 
foot south bay channel. The port is a major factor in sup- 
port of the pulp and lumber industries. Vessels using the 
harbor experience major problems maneuvering in the 
channels because of constricting shoals, currents, and wave 
action. This is exacerbated by the increasing size of vessels, 
especially in the south bay channel. In 1983, two vessels 
grounded in the entrance channel, raising local concern not 
only for harbor safety, but also for potential redirection of 
vessels to other ports due to these navigational restraints. 
This is the only deep draft commercial port between San 
Francisco and Coos Bay, Oregon. 


The Humboldt Bay Harbor, Recreation and Conservation 
District is very interested in the study and any possible 
resulting project, because of the importance of harbor activ- 
ity to the economy of the region. The study will begin 
when funds are received. 


A Reconnaissance Report for the entire Humboldt Har- 
bor and Bay will require one to one-and-a-half years to 
complete. 


Navigation Study 
Fields Landing, Humboldt Bay 


Fields Landing Channel serves the south bay portion of 
the Humboldt Bay system. It is the main navigational chan- 
nel for ocean-going, dry-cargo vessels arriving at Fields 
Landing. 

Fields Landing Channel was authorized and first con- 
structed by the Corps in the late 1930s. It consists of a 26- 
foot deep channel extending about two miles to the 
entrance of a 26-foot deep turning basin at Fields Landing. 
The dimensions of the existing channel are no longer ade- 
quate to safely and effictently accommodate the present and 
expected future needs. 

A possible solution would be to deepen the channel to 
32 feet from the entrance to the southerly edge of the 
Olson Terminal. An Initial Appraisal report was completed 
in September 1985 under Section 107 of the River and 
Harbor Act of 1960, as amended. However, nonfederal 
interests were unable to participate financially in the pro- 
posed modification at that time. 


Navigation Study 
Noyo River and Harbor (Breakwater) 


The Noyo River and Harbor complex is tocated at Fort 
Bragg, about 135 miles northwest of San Francisco. 


Noyo Harbor is an important fishing center and harbor 
of refuge. The proposed project would provide a sheltered 
entrance into Noyo Harbor, thus increasing fishing time and 
reducing damages due to wave action and surge to vessels 
and facilities within the harbor. This is the only improved 
harbor between Bodega and Humboldt bays, a distance of 
170 miles. Construction of a breakwater would enhance the 
harbor’s potential to serve as a harbor of refuge during 
storm periods. 


Studies suggest placing breakwaters at the channel entrance 
or out in the cove to accomplish project objectives. 

Construction of a physical model of the harbor and cove 
at the Waterways Experiment Station is complete. Model 
studies are currently being conducted to evaluate inner 
breakwater alternatives. 

Based on the results of model studies, plans and cost 
estimates will be prepared and benefits will be determined. 
Planning, engineering and design including the preparation 
of first construction plans and specifications, are scheduled 
for completion in 1990, contingent on funding. 


Navigation Study 
Noyo River Harbor (Channel Extension) 


Facilities in the existing harbor are overtaxed during the 
heart of the fishing season. Many boats attempt to use the 
existing Dolphin Isle Marina, which is located about 3,000 
feet upstream of the existing federal project, but are re- 
stricted by the shallow depth of the river. Boats that cannot 
moor at the marina, because of inadequate depths in the 


i 


river, try to raft in the lower harbor area, creating conges- 
tion and subsequent damages. The present study is investi- 
gating the feasibility for extending the existing channel 
about 3,000 feet upstream to the Dolphin Isle Marina. 


Flood Control Project 


Klamath River 


Klamath, Klamath Glen, Camp Klamath, and Requa, are 
communities in the flood plain of the Klamath River near 
the Pacific Ocean, The lower Klamath River is internation- 
ally known for salmon and steelhead fishing, and the local 
economy largely depends on these activities. By the year 
2,000, recreation use is expected to increase to about 1.4 
million visitors per year and the population of the flood 
plain will more than double. 


Because the area had been subject to periodic devastating 
floods, a project was developed (to protect Klamath and 
Klamath Glen), which consists of 50 acres of fill behind a 
freeway embankment (completed in 1968 to serve as the 
new flood-free townsite for Klamath), a levee at Klamath 
Glen (completed in 1971), bank protection work along the 
lower Klamath River (completed in 1972), and flood plain 
management. Local interests are responsible for managing 
the development of the remaining 2,200 acre flood plain. 

Federal cost of the project was $7.8 million, Local inter- 
ests contributed $745 thousand and are responsible for 
maintenance of the project. 


Flood Control Project 
Redwood Creek, Humboldt County 


Redwood Creek drains an area of about 280 square 
miles and empties into the Pacific Ocean about 50 miles 
south of the Oregon border. 

A flood control project on the creek consists of 3.4 miles 
of channel straightening and 6.3 miles of levees. It provides 
flood protection to the town of Orick and adjacent areas. 
Since its completion, the project has prevented $1 million 
in damages. 

Federal cost of the project was $4.5 million. Local inter- 
ests contributed $570 thousand and are responsible for 
maintaining the project. 


Flood Control Project 
Eel River, Sandy Prairie and Delta Area 


The Eel River delta ts subject to recurring damage due to 
its limited discharge capacity and a constantly shifting 
channel. 


In 1959, a project to alleviate this problem was com- 
pleted that consists of about 4 miles of levee (1 mile with 
riprap for slope protection) on the right bank of the Eel 
River, adjacent to the City of Fortuna. Since its completion, 
the project has prevented about $41.4 million in damages. 


The project costs were $680 thousand federal and $300 


thousand nonfederal. Local interests maintain the project. 

Modifications including additional levees and alterations 
to existing levees in the Eel River delta and a boat launch- 
ing facility were deauthorized by the 1986 Water Resources 
Development Act. 


Flood Control Study 
Mad River, Humboldt and 
Trinity Counties 


The Mad River is located in Humboldt and Trinity 
Counties. lis mouth is 20 miles north of Eurcka and the 
City of Eureka receives its water supply from the river. The 
City of Blue Lake is the major community along the river. 

This study will consider problems associated with period- 
ic flooding, streambank erosion, and water supply within 
the area. The Mad River is subject to periodic flooding and 
annual bank erosion which cause damages in urban areas 
such as the City of Blue Lake. The Corps has eliminated 
extensive damage to the City of Blue Lake through con- 
struction of levees, Section 14, and Public Law 84-99 work. 


Flood Control Study 
Rohner Creek, City of Fortuna 


Rohner Creek runs through the City of Fortuna in Hum- 
boldt County, about 250 miles northwest of San Francisco. 
Overbank flooding occurs frequently, causing flood dam- 
ages. In addition, currently undeveloped areas within the 
city cannot be developed due to the flood hazard. A flood- 
control project would both reduce flood damages incurred 
by existing development and would enable currently 
undeveloped areas to be developed. 

Flood protection could be provided by means of channel 
improvements or by a bypass channel for floodflows. A Sec- 
tion 205 Reconnaissance Study completed in 1979 indicated 
that the construction of a project to provide protection 
against the 100-year flood was not economically justified. In 
late 1984, the City asked if lower degrees of protection could 
be studied. An initial appraisal study conducted in early 1985 
indicates that lower levels of protection may be justified. A 
reconnaissance study will be completed in 1988, 


Flood Control Study 
Northern California Streams 


An investigation of all streams in Northern California 
that flow into the Pacific Ocean, including the Sacramento 
River and its tributaries, was conducted under the authority 
of the 1962 Flood Control Act. The San Francisco District 
was to study the coastal streams and the Sacramento Dis- 
trict was to study the interior streams. (See Sacramento 
Basin). A number of separately authorized studies have 
been completed within the framework of the study. 


Floods in the basin and growing water supply require- 
ments indicated a need for the study. 
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In the North Coastal Basin, preliminary investigations 
were done on a number of small coastal streams and the 
Navarro and Mad River Basins. Studies in this basin are 
currently inactive, however. 


Small Flood Control Project 
Mad River at Blue Lake 


A small flood control project on the north fork of the 
Mad River near the community of Blue Lake was com- 
pleted in 1955. The project consists of channel clearing and 
construction of about 3,000 feet of levees, and provides 
flood protection to adjacent agricultural and industrial land. 

To prevent deterioration of existing levees and to provide 
additional protection to the community of Blue Lake, 2,000 
feet of new levees were constructed and about 7,000 feet of 
existing levees were raised and riprapped. These modifica- 
tions were completed in 1963. 

Since its completion, the project has prevented $4.1 mil- 
lion in damages. 

The federal cost was $390 thousand, while local interests 
contributed $60 thousand and are responsible for project 
maintenance. 

In order to protect the cities’ sewage treatment ponds, 
bank protection was performed in 1982 under Section 14 
small projects authority. 


Small Flood Control Project 
East Weaver Creek, Trinity County 

The town of Weaverville is protected by a small flood 
control project which consists of 2,200 feet of trapezoidal- 
section earth channel with riprap protection and about 
3,000 feet of levees. 

The federal cost of the project was $200 thousand, while 
local costs totaled $100 thousand. The project is maintained 
by local interests. 


Demonstration Sites 
Eel River Delta 


Two demonstration sites for investigating streambank 
erosion control were constructed in the Eel River delta 
under Section 32 of the 1974 Water Resources Act. One 
site is on the Van Duzen River near Carlotta, and the other 
is on the Eel River near Fernbridge. Their purpose is to 
evaluate the performance of innovative, nonconventional 
methods of controlling streambank erosion. 


At the Van Duzen River site two variations of a umber 
pile fence and a reach of tree pendants anchored to timber 
piles were tried. By 1980, the site had withstood two runoff 
seasons and had shown that it effectively controlled stream- 
bank crosion by encouraging willow growth and promoting 
silt deposits. 


Rock groins embedded tn the streambank, two variations in the first year, and the rock groins and the pile fence per- 


of timber pile fence, and riprap on the lower slope of the formed quite weil. 
streambank were used in the Ect River site, which was At the end of the monitoring and evaluation period, the 
completed in 1979. Project design flow occurred at the site sites were turned over to Humboldt County. 


19 


San Francisco Bay Area 


(San Francisco and Sacramento Districts) 


Description 


The San Francisco Bay Area includes the Russian River 
Basin, all other coastal stream basins discharging tnio the 
ocean between the Russian River in Sonoma County and 
the San Lorenzo River in Santa Cruz County, and all 
stream basins draining into San Francisco Bay west of the 
junction of the Sacramento and San Joaquin Rivers. 


Four separate embayments—Sutsun, San Pablo, South 
San Francisco, and San Francisco--comprise the San Fran- 
cisco Bay system. The Bay Area encompasses about 6,100 
square miles and includes 280 miles of bayshore and 150 
miles of scenic ocean coastline. Its most outstanding physt- 
ographic feature ts the bay, a vast landlocked estuarine 
complex through which runoff from the entire Central Val- 
ley drains to the ocean. One of the major natural bays of 
the North American Continent, and one of the most impor- 
tant port complexes on the Pacific Coast, San Francisco 
Bay is considered the “Gateway to the Orient.” The bay, 
about 42 miles long and from 5 to 13 miles wide, ts con- 
nected to the Pacific Ocean by a narrow passage known as 
the “Golden Gate.” 


Streams in the area are subject to large variations in 
flow, most of them running dry in summer. Major streams 
are the Russian, Napa, and Guadalupe Rivers, and Sonoma, 
Alameda and Coyote Creeks. The San Francisco Bay Area 
is water deficient and depends on importation for municipal 
and industrial supplies. 


The 1986 Water Resources Development Act, PL 99- 
662, authorized the Corps to perform work on many stud- 
ies and projects, Within the San Francisco District geo- 
graphical area four projects, Berkeley Pier, Gold Gulch, 
Coyote Creek, and San Lorenzo River studies were autho- 
rized for Planning, Engineering and Design. The Act also 
authorized a feasibility study to develop a long-term solu- 
tion to the shoaltng problems in Santa Cruz Harbor, a Sec- 
tion 205 project at the confluence of the Salt and Eel Riv- 
ers in Humboldt County and a special study, Tolay Lake, 
for storage and disposal of treated effluent from Santa Rosa 
and adjacent areas, Sonoma County. Details on these stud- 
ies and projects will be developed at a later date. 
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Projects 


NAVIGATION PROJECTS 
Bodega Harbor 
Petaluma River 
Napa River 
Suisun Channel 
San Rafael Creek 
San Pablo Bay and Mare Island Strait 
Suisun Point Channel (Small Navigation Project) 
Suisun Bay Channel 
John F. Baldwin and Stockton Ship Channels 
Richmond Harbor 
Berkeley Harbor (Small Navigation Project) 
San Francisco Harbor 
Oakland Harbor 
Gas House Cove (Small Navigation Project) 
Islais Creek Channel (Small Navigation Project) 
San Leandro Marina 
San Leandro Marina Breakwater (Small 
Navigation Project) 
San Francisco Harbor and Bay Drift Removal 
Redwood City Harbor 
Half Moon Bay Harbor 
F*cherman'’s Wharf 
MULTIPURPOSE PROJECTS 
Lake Mendocino 
Warm Springs Dam (Lake Sonoma), Dry Creek 
FLOOD CONTROL PROJECTS 
Sonoma Creek Basin 
Napa River Basin 
Green Valley Creek (Small Flood Control Project) 
Fairfield Vicinity Streams 
Corte Madera Creek 
Rheem Creek (Small Flood Control Project) 
Wildcat and San Pablo Creeks 
Pinole Creek (Small Flood Control Project) 
Rodeo Creek (Small Flood Control Project) 
Coyote Creek (Small Flood Control Project) 
Walnut Creck 
San Leandro Creek (Small Flood Control Project) 
San Lorenzo Creek 
Alameda Creek 
Guadalupe River 
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Navigation Project 
Bodega Harbor (San Francisco District) 


Bodega Harbor is a triangular shaped coastal lagoon on 
the northern end of Bodega Bay, about 55 miles northwest 
of San Francisco. Existing improvements were built in 1943 
and consist of a bulkhead to retain a sand spit, two jetties, 
enirance and navigation channels, and three turning basins. 
Controlling depths are 12 feet. Cost of this work was $1.2 
million, all federal costs. In 1961, the channels and south 
jetty were rehabilitated at a federal cost of $400 thousand, 
and a local cost of $2,000. 

Expansion of the harbor facilities was originally to take 
place at the Doran Beach Spit, but Spud Point was found 
to be more favorable. A Corps of Engineers designed 
baffled concrete pile breakwater at Spud Point and an 
access channel from the existing federal channel to a new 
marina were constructed by Sonoma County in 1985. The 
project is maintained by the Corps of Engincers. 

Bodega Harbor serves as an important harbor of refuge 
and as home port for a small commercial fishing fleet. In 
1983, commerce in the harbor totaled 6,500 tons of fish. 


Navigation Project 
Fisherman’s Wharf 
(San Francisco District) 

Fisherman’s Wharf is on San Francisco Bay in San Fran- 
cisco, and contains an intensively used commercial and 
recreational fishing boat facility with one of the highest vessel 
densities for its size in the state. The berthing area was 
vulnerable to storms and the commercial and recreational 
craft docked there were repeatedly damaged by waves and 
surpes. 

Construction of the project began in November 1985 and 
was completed in October 1986. The project features con- 
sist of a 1,509-foot-long solid breakwater enclosing the area 
between Hyde Street Pier and Pier 45, a 250-foot-long 
segmented breakwater on the west side of Pier 45, and a 
150-foot-long segmented breakwater in the abandoned ferry 
slip at Pier 45. 

The total federal cost of the project was $8.5 million and 
the local cost was $720,000. The project is maintained by 
the Corps of Engineers. 


Navigation Project 
Half Moon Bay Harbor 
(San Francisco District) 


Half Moon Bay Harbor is 15 miles south of San Fran- 
cisco. {mprovements consist of a west breakwater 3,670 feet 
long, and an east breakwater 4,420 fect long. These were 
completed in 1961 as authorized by the 1948 River and 
Harbor Act. In 1967, a 1,050-foot extension to the west 
breakwater was completed to alleviate surge. Controlling 
depth in the 245-acre harbor is 6 feet. 
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During storms the project serves as a needed harbor of 
refuge. Commercial and pleasure craft also use the harbor 
on a regular basis. In 1983, waterborne commerce 
amounted to 1,100 tons of fish and shellfish. 


The total federal cost of the project was $6.8 million and 
the local cost was about $100 thousand. 


Navigation Project 
Napa River (San Francisco District) 


Improvement to the navigable reach of the Napa River 
downstream from Napa was authorized in 1888 and in 
1946, Project works completed in 1950 include a 100-foot- 
wide and 15-foot-deep channel from Mare Island Strait 
Causeway upstream to Asylum Slough (13.1 miles), and a 
75-foot-wide and 10-foot-deep channel continuing on to 
Third Strect in Napa (3.2 miles). There is a cutoff at Horse- 
shoe Bend, a turning basin at Jack’s Bend, and additional 
widenings, realignments, dikes, and revetments as required 
in other sections of the river where navigation is difficult. 
Navigation features consisting of dikes and revetments were 
deauthorized by the Water Resources Development Act of 
1986. 


Federal cost of the project was about $1 million. 

Commercial cargo on the Napa River in 1984 consisted 
of 260 thousand tons of sand, gravel, crushed rock, fabri- 
cated metal products, and salt. The average cargo for the 
ten year period 1975-1984 was 217 thousand tons per year. 


Navigation Project 

San Francisco Bay to Stockton 
(John F. Baldwin and Stockton Ship 
Channels) (San Francisco and 
Sacramento Districts) 


The 1965 River and Harbor Act is the authority under 
which five navigation projects in the San Francisco and 
Sacramento Districts are being improved. The major 
improvements are as follows: 

¢ San Francisco Harbor (San Francisco District) 

Deepen the main ship channel across San Francisco 
Bar from 50 to 55 feet. This improvement was com- 
pleted in 1974, Deepening the channel between the 
Golden Gate and Point Edith is authorized to 45 feet. 

* Richmond Harbor (San Francisco District) Deepen 
the Southampton Shoal Channel from 35 to 45 feet, 
and deepen the approach area to Richmond Long 
Wharf to provide a maneuvering area 45 feet deep, 
600-2,800 fect wide, and 8,400 feet long. The South- 
ampton Shoal Channel improvements were completed 
in 1984, and the maneuvering area improvements were 
completed in 1986. 

San Pablo Bay and Mare Island Strait (San Fran- 
cisco District) Deepen West Richmond and Pinole 
Shoal Channels to 45 feet, and deepen to 45 [eet the 
maneuvering area adjacent to Oleum Pier. 


¢ John F. Baldwin Channel (San Francisco District) 
Deepen the existing Channel (San Francisco Bar) from 
50 to 55 feet (completed in 1974) and remaining 
reaches, Pinole Shoal Channel, West Richmond Chan- 
nel, Southampton Shoal Channel, Richmond Long 
Wharf maneuvering area and Carquinez Strait-Suisun 
Bay Channel from 35 to 45 feet. Deepening the Sou- 
thampton Shoal Channel was completed in 1984, and 
deepening the Richmond Long Wharf maneuvering 
area was completed in 1986. Remaining dredging on 
West Richmond Channel, Pinole Shoal Channel and 
Carquinez Strait-Suisun Bay Channel is unscheduled at 
this time. 

Stockton Deep Water Ship Channel (Sacramento 
District} Deepen the existing channel from 30 to 35 
feet, widen and realign the existing channel in various 
reaches, place rock over a 5-year period to protect 
levees along the channel, and construct a recreation 
area on Roberts Island, near Stockton. The deepening 
and widening portions of the project were completed 
in February 1987. 

Total cost of the project is estimated at $172.7 million, 
of which $133.1 millton is the federal cost (including U.S. 
Coast Guard navigation aids and recreation facilities) and 
$39.6 million is the nonfederal cost. Local interests must 
also provide, operate, and maintain adequate terminal facili- 
ties and assume responsibility for operation and mainte- 
nance of public recreation areas. 


Navigation Project 
Oakland Harbor (San Francisco District) 
Oakland Harbor is a major west coast seaport on the east 
side of San Francisco Bay. Construction first began in 1874 
on jettics along the entrance to Oakland Estuary. These jet- 
ties are now part of the inner harbor because of extensive 
land fills that have been made behind them. The existing 
outer harbor, which also serves the Oakland Army Termi- 
nal, is located just south of the Oakland approach to the 
Bay Bridge. Today the inner and outer harbors combine to 
form one of the largest container facilities on the West 
Coast, with 28 berths and 21 container cranes. Oakland's 
main commercial waterfront, including Jack London 
Square, is located along the inner harbor, and the Oakland 
Naval Supply Center is located in the middle harbor area. 
The Water Resources Development Act of 1986 authorized 
deepening the Oakland Inner and Outer Harbors to 42 feet. 


Major Project Features 
Depth Width Approximate 


Feature (ft.) (ft.) Length (ft.) 
OUTER HARBOR 
Entrance Channel 35 800-600 9,000 
Channel and Turning 
Basin 35 600-950 8,000 
INNER HARBOR 
North Jetty —_ — 9,500 
South Jetty — ~ 12,500 
Entrance and Inner 
Channels and Turning 
Basin 35 800-275 37,500 
NORTH CHANNEL 35 300 5,000 
TIDAL CANAL CHANNEL 18 275 6,000 
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Three bridges across the tidal canal were also features of 
the project. Two of these bridges (at Park and High Streets) 
were replaced by local interests. Reconstruction of Fruitvale 
Avenue Bridge was authorized in 1962. This was originally 
to be a combined highway and railroad crosstng. However, 
subsequent inspection revealed that a combined bridge was 
not feasible and federal participation in construction of a 
new bridge was authorized. It was completed in 1973. 
Because a railroad bridge existed parallel to the new high- 
way bridge, the new Fruitvale Avenue Bridge was built for 
motor vehicle traffic only. 


Improving Oakland Harbor has substantially contributed 
to expansion of commercial shipping in the east bay area, 
has enhanced military activities, and has provided opportu- 
nities for recreational boating. By selective placement of 
spoil materials from harbor dredging operations, several 
thousand acres of submerged land and swamp have been 
reclaimed for industrial, commercial, and military uses. 

Waterborne commerce in Oakland Harbor, exclusive of 
cargo carried in military vessels, amounted to about 8.8 
million tons in 1984 and averaged about 7.) million tons 
annually for the period 1974-1983. Commercial cargo is 
varied but the majority consists of sand, gravel, crushed 
rock, prepared fruit and vegetable juice, residual fuel oil, 
iron and steel products, and iron and steel scrap. Petroleum 
and plastic products were also important. 


Navigation Project 
Petaluma River (San Francisco District) 

Improvements on the Petaluma River were first authorized 
by the 1880 River and Harbor Act. Subsequent improvements 
were authorized by a number of later River and Harbor Acts. 
The project consists of about 5 miles of channel across the flats 
along the edge of San Pablo Bay, about 15 miles of river 
channel, and a turning basin. Channel width ranges from 40 to 
200 feet and the channel depth is 10 feet. 

The project was completed in 1933 and is maintained by 
the Corps of Engineers, Federal cost was $300 thousand. 

Waterborne commerce in 1984 consisted of about 115 
thousand tons of unmanufactured marine shells, sand, 
gravel, crushed rock, and miscellaneous nonmetallic mineral 
products. 


Navigation Project 
Redwood City Harbor 


(San Francisco District) 

Redwood City Harbor is on the west side of San Fran- 
cisco Bay about 20 miles south of San Francisco at the 
mouth of Redwood Creek. 


Project Features Depth Width Approximate 


Feature (ft.)  (ft.) Length* 
Offshore San Bruno Shoal 
Approach Channel 30 500 4 miles 
Entrance Channel 30 300 2.5 miles 
Turning Basin No. ! 30 400-900 2200 feet 
Connecting Channel 30 400 1300 feet 
Turning Basin No. 2** 30 900 1700 feet 
Inner Channel 5 150 I mile 


*Total channel length is about 8 miles, 
“*Ship loading facility built by Leslie Salt available for public use. 


The project was completed in 1965 and is maintained by 
the Corps of Engineers. The project cost the federal 
government $1.8 million and local interests $120 thousand. 
The Port of Redwood City has spent more than $1.2 mil- 
lion for additions and improvements to municipally owned 
and operated shore facilities. 


Commerce in the harbor amounted to about 1,350 thou- 
sand tons in 1984 and averaged about 560 thousand tons 
annually during the period 1975-1984. Cargo consists 
mainly of building cement, iron and steel scrap, salt, sand, 
gravel, and crushed rock. 


Navigation Project 
Richmond Harbor 
(San Francisco District) 


Richmond Harbor, which is north of San Francisco Har- 
bor and cast-northeast of Oakland Harbor, serves petroleum 
and Navy fueling facilities as well as general commercial 
shipping. Project channel dredging was started in 1918 and 
carried on intermittently until 1940. The project was com- 
pleted in 1957 except for dredging West Richmond Chan- 
nel and enlarging and deepening the maneuvering area off 
Richmond Long Wharf. The maneuvering area of the 
Richmond Long Wharf was deepened to 45 feet in 1986. 
Deepening the West Richmond Channel is currently 
unscheduled (as part of the San Francisco Bay to 
Stockton—John F. Baldwin and Stockton Ship Channels 
project). Federal costs were about $16 million, while local 
costs amounted to $4.8 million. 


Project Features 


Feature 


Depth Width Approximate 
(ft.) (ft.) Length (ft.) 


Point San Pablo Channel 20 150 2,000 
Southampton Shoal 
Channel 45 600 4,000 
Outer Harbor: 
Approach to Richmond 
Long Wharf 45 2,000 4,000 
Approach to Point 
Orient 32 400 4,000 
Enlarged Maneuvering 
Area 45 600-2,800 8,400 
Inner Harbor: 
Approach and Entrance 
Channel 35 500-850 12,000 
Sante Fe Channel: 
Lower Portion 35 200 2,000 
Upper Portion 30 200 1,000 
Turning Basin 30 200-600 1,000 
West Richmond Channel* 45 600 13,200 
Rubblemound Training 
Wall 10,000 


*Authorized but not yet constructed. 


Waterborne commerce in Richmond Harbor totaled 
about 16.3 million tons in 1983. During the period 1975- 
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1984, average annual commerce was 18 million tons. Most 
cargo (over 90 percent of the total) consisted of petroleum 
and petroleum products. 

The Water Resources Development Act of 1986 autho- 
rized deepening the Richmond Harbor to 41 feet. Design is 
underway for the first stage modification, which will deepen 
the harbor to 30 feet. 


Navigation Project 
San Francisco Harbor 


(San Francisco District) 

The San Francisco Harbor Project extends from the 
approach channel in the Pacific Ocean west of the Golden 
Gate Bridge to the San Francisco International Airport on 
the bay shore south of San Francisco. Improvement of the 
harbor has been almost continuous since 1869 when work 
authorized by the 1868 River and Harbor Act began. By 
1959, channe] dredging and rock removal were completed 
as authorized by various acts from 1872 to 1937. 

This project is being modified by the John F. Baldwin 
Ship Channel Project. In 1974 the main ship channel across 
San Francisco Bar was deepened from 50 to 55 feet. Wave 
action, tidal currents, and littoral sand movement offshore 
from the Golden Gate continually build up the San Fran- 
cisco Bar, and the channel across the bar must be continu- 
ally dredged as part of an ongoing maintenance operation 
performed with a hopper dredge. 

Total federal costs of the project were $2.5 million, and 
local costs were $135 thousand. The project is maintained 
by the Corps of Engineers. 


Pr oject Features Depth Width Approximate 


Feature (ft.) (ft.) Length (ft.) 
San Francisco Bar Channel 55 2,000 20,400 
Islais Creek Approach 40 700-3,000 2,000 
Airport Channel 10 750 7,000 


Alcatraz, Presidio, and 
Black Point Shoals; 
Blossom Rock; and 
Rincon Reef Rocks 


Point Knox Shoal and 

Harding, Shag, and 

Arch Rocks 35 — - 

Waterborne commerce in the harbor includes commercial 
cargo, both foreign and domestic, and a large volume of 
military cargo. Cargo received and shipped at the Port of 
San Francisco in 1984 amounted to about 2.2 million tons, 
exclusive of military cargoes, and averaged 2 million tons 
annually during the period 1975-1985. Commerce through 
the Golden Gate amounted to nearly 49.4 million tons in 
1984. 

In addition to the primary military and commercial use 
of the harbor, traditionally heavy recreational use is increas- 
ing. The accelerated interest in boating, which has been 
apparent nationally, is reflected locally by construction of 
new small-boat facilities on tributary streams as well as in 
communities adjacent to the bay. 
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Navigation Project 

San Francisco Harbor and Bay, 
Collection and Removal of Drift 
(San Francisco District) 


As authorized by the 1950 River and Harbor Act, this 
project provides for constructing a drift removal plant and 
collecting and disposing of floating debris from San Fran- 
cisco Bay and its tributaries. Funds for constructing the 
plant were never provided, and this part of the project is 
inactive. Since 1950, floating debris has been collected as 
ongoing maintenance under the San Francisco Harbor Proj- 
ect. Total cost of this maintenance through 1984 is $18.8 
million. 


The Corps of Engineers also inspects known dumping 
grounds and waterfront construction areas, and investigates 
all reports of illegal disposal of materials in an effort to 
control debris. Federal charges have been brought against 
those found polluting navigable water with debris. 


Navigation Project 
San Leandro Marina 
(San Francisco District) 

San Leandro Marina is a recreational complex south of 
Oakland International Airport, and was built in 1962 by 
the City of San Leandro. It consists of a boat launching 
ramp, turning basin, entrance channel, berthing facilities, 
and parking areas. 


A project authorized by the 1965 Flood Control Act 
calls for deepening the main entrance channel from 6 to 8 
feet. However, the project requires that all existing channels 
be maintained at 6 feet until nonfederal interests deepen the 
marina to 8 feet. Through September 1984, this mainte- 
nance has cost $918 thousand in federal and $216 thousand 
in local funds. The main access channel is known as the 
Jack R. Maltester Channel. 

In 1977 the Corps constructed a permanent breakwater 
700 feet long and 12 feet high. Federal cost of the break- 
water was $210 thousand, while local cost was $138 
thousand. 


Navigation Project 

San Pablo Bay and Mare 
Island Strait 

(San Francisco District) 

San Pablo Bay is the main northerly arm of the San 
Francisco Bay system. Mare Island Strait, the estuary of the 
Napa River, provides access to Mare Island Naval Shipyard 
and commercial and recreational docking facilities in the 
City of Vallejo. 

The project consists of the 40-thousand-foot Pinole Shoal 
Channel, the 17-thousand-foot Mare Island Strait Channel 
and turning basin, and a maneuvering area at Oleum Pier. 
Controlling depths range from 30 to 45 feet. Cost of project 
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improvements was $1.4 million. Local cooperation was not 
required for this project because it is used extensively by 
the Navy. 


Pinole Shoal and Mare Island Strait Channels were deep- 
ened to 36 feet in 1984 for naval traffic to Mare Island 
Naval Shipyard. Deepening was funded by the Navy and 
the project is maintained by the Corps of Engineers. 


Deepening Pinole Shoal Channel and the maneuvering 
area have been authorized as part of the San Francisco Bay 
to Stockton Project. 


The channel in San Pablo Bay carries commerce en route 
to Mare Island Strait, the Napa River, Carquinez Strait, 
Suisun Bay, and ports on the Sacramento and San Joaquin 
Rivers. Total commerce on this waterway in 1984, exclu- 
sive of cargo carried in military vessels, amounted to 28.8 
million tons. Commerce carried on the water averaged over 
30 million tons annually for the period 1975-1984. 

In addition to its uses for commercial and military pur- 
poses, the waterway is used extensively by recreational 
craft. 


Navigation Project 
San Rafael Creek 
(San Francisco District) 


San Rafael Creek is a small tidal canal that empties into 
the northwestern part of San Francisco Bay about 14 miles 
north of the Golden Gate Bridge. It is one of the most pop- 
ular recreational craft harbors in the San Francisco Bay 
area, serving as home port for about 1,000 small vessels. 


The project consists of a 10-thousand-foot entrance 
channel, a 9-thousand-foot river channel, and a turning 
basin. Controlling depth is 8 feet in the entrance channel 
and 6 feet in the river channel and turning basin. 


The project was completed in 1928 at a federal cost of 
$32 thousand and local cost of $41 thousand. The Corps of 
Engineers maintains the project and as of September 1986 
had spent $3 million for maintenance. 


Navigation Project 
Suisun Bay Channel 
(San Francisco District) 


Suisun Bay Channel is in Suisun Bay between Martinez 
and Pittsburg. It consists of a 13 mile main channel leading 
to the mouth of New York Slough and a 2 mile auxiliary 
channel. Controlling depths are 30 feet and 20 feet, respec- 
tively. Maximum channel width is 300 feet. 


Suisun Bay Channel is the link between San Francisco 
Bay and the navigation channels of the Sacramento and San 
Joaquin Rivers. it permits transit of nearly all types of ves- 
sels, including most oceangoing ships. Biennial dredging is 
required to maintain project depths and widths. This project 
will be modified by the San Francisco Bay to Stockton Proj- 
ect. The main channel was widened to 350 feet and deep- 
ened to 35 feet in 1987 to be consistent with depths and 


widths already constructed on the Stockton Deep Water 
Ship Channel and those recommended for the Sacramento 
Deep Water Ship Channel. 

The project was completed in 1934 at a federal cost of 
$142 thousand. 


Commerce on this waterway was about 6.1 million tons 
in 1984, Commerce averaged 7.3 million tons annually dur- 
ing the period 1975-1984. 


Navigation Project 
Suisun Channel 
(San Francisco District) 

A navigation project on Suisun Slough, a tidal inlet con- 
necting Suisun City with Suisun Bay, consists of a turning 
basin at Suisun City and about 13 miles of channel 125 to 
200 feet wide and 8 feet deep. 

The project was completed in 1947 at a federal cost of 
$217 thousand. The project is maintained by the Corps of 
Engineers. 

Commerce handled on this waterway in 1984 was 49 
thousand tons of residual fuel oil. 


Navigation Study 
Bolinas Lagoon 
(San Francisco District) 


Bolinas Lagoon was once studied as a possible harbor of 
refuge. [ts location, 12 miles north of San Francisco, would 
enable it to provide substantial relief from the hazardous 
weather facing fishing and recreational vessels along this 
coastal reach. Because the lagoon is a habitat for diverse 
wildlife species, its preservation as well as its use as a har- 
bor should be considered. A study of the lagoon to develop 
an ecologically sensitive land and water management plan 
that would meet human needs without destroying environ- 
mental quality was authorized in 1976. 


The study is currently inactive. 


Navigation Study 

San Francisco Bay and Tributaries, 
Deep Water Ports-Dredging 

(San Francisco District) 

Disposal! of dredged materials is a major concern in San 
Francisco Bay and its tributaries. There are three non- 
confined, open-water disposal sites that receive dredged 
materials in the San Francisco Bay area. One located near 
Alcatraz Island and two in San Pablo Bay. Both the U. S. 
Environmental Protection Agency and the State Regional 
Water Quality Control Board (San Francisco Bay Region) 
have water quality criteria which are applied to dredged 
material disposal. In those instances where no criteria exist, 
constituent concentrations measured at the designated aquat- 
ic disposal sites are compared to concentrations measured in 
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the dredged material elutriate. In the comparisons to date, 
adequate dilution of high concentrations of pollutants has 
been achieved at the three sites. 


In 1971, the Dredge Disposal Study was initiated to 
investigate environmental impacts associated with dredged 
sediment disposal in San Francisco Bay. The results have 
been published as a series of fifteen reports, including a 
Main Report and Appendices (from June 1974 to June 
1979) and are available from the National Technical 
Information Service (NTIS), U. S. Department of Com- 
merce, Springfield, VA 22161. The results generally indi- 
cate that for aquatic disposal of dredged materia! at the 
designated sites, impacts are short-term and localized. 


Institutiona! constraints for fand fill around San Fran- 
cisco Bay have virtually eliminated inexpensive disposal of 
dredged material. Other disposal options such as upland 
areas, other Bay sites, and off-shore ocean sites require 
analysis of economic, ecological and physical feasibility, 
availability, and institutional acceptability. 


In 1982, a sub-surface mound of dredged material at the 
Alcatraz disposal site was detected. Bathymetric monitoring 
was initiated at the disposal sites, including the two sites in 
the north bay, and are presently on-going in conjunction 
with disposal activities. Additional studies are underway to 
assess and evaluate the potential for sediment accumulation 
from dredged material disposal activities at the three sites. 
Completion of the studies and formulation of a long-term 
management program for the disposal of dredged material 
in the San Francisco Bay area are expected to be completed 
in 1989. 


Navigation Study 
San Francisco Bay Area—In-Depth 
(San Francisco District) 

The study area includes 506 square miles of the inter- 


connecting bays of San Francisco, San Pablo, and Suisun. 
Two Interim Studies are described below: 


Collection and Disposal of Floatable 
Debris (Interim) 


A study of the ongoing collection and removal of floating 
and floatable debris on San Francisco Bay began in 1976. 
The study is examining ways of collecting floating debris 
and of removing and disposing of dilapidated or derelict 
shoreside structures. 


The final report is scheduled for completion in 1987. 


Redwood City Harbor (Interim) 


The Port of Redwood City is 20 nautical miles south of 
San Francisco. A working paper completed in September, 
1982, addressed alternatives for the deepening of the harbor 
from its current 30 foot depth. The working paper recom- 
mended study continuation if additional cargos are assured 
for handling at the port. 


The final report is currently unscheduled. 


Navigation Study 
Larkspur Ferry Navigation 
Channel (San Francisco District) 


The Larkspur ferry fleet is operated by the Golden Gate 
Bridge Highway and Transportation District between a 
home port in Larkspur and a terminal behind the San 
Francisco Ferry Building. The fleet provides/commuter ser- 
vice between San Francisco and communities in Marin and 
Sonoma Counties. 


The Larkspur Terminal access channel and turning basin 
require dredging for safe operation of the ferry system. Three 
vessels have been converted to propeller propulsion systems, 
requiring increased channel depth. The local sponsor has 
dredged critical channel areas on an interim basis, however, 
given the shoaling rate, the channel does not allow a margin 
of safety for operation of the converted vessels. 


A possible solution would involve dredging the 11,000 
foot channel to a depth of 13 feet. A Combined Initial 
Appraisal and Reconnaissance Report were completed in 
November, 1984, under Section 107 Smali Navigation Proj- 
ect authority. A project report is scheduled for completion 
in January, 1989. 


Small Navigation Project 
Berkeley Harbor 
(San Francisco District) 


This small navigation project consists of a detached rub- 
blemound breakwater (725 feet long) and a concrete sheet- 
pile breakwater (440 feet long). The rubble-mound break- 
water was completed in 1965 at a total cost of about $320 
thousand, divided evenly between federal and local interests. 
The sheetpile breakwater was completed in 1980 at a federal 
cost of $500 thousand and local cost of $300 thousand. 


Small Navigation Project 
San Francisco Marina (Gas House Cove) 
(San Francisco District) 

Gas House Cove is a small craft harbor at the east end of 
San Francisco Marina. Wind, waves, and surge created 
hazardous conditions for boats moored in the harbor. 

The problems were solved by a 117-foot concrete sheet- 
pile breakwater connecting two existing breakwaters. Con- 
struction was completed in 1975 at a federal cost of $180 
thousand and local cost of about $154 thousand. 


Small Navigation Project 
Suisun Point Channel 
(San Francisco District) 


A small navigation project in Upper Carquinez Strait and 
Lower Suisun Bay was completed in 1964 to alleviate 
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sertous Colliston and grounding hazards to deep draft navi- 
gation. Two miles of the existing Suisun Point and Bulls 
Head Channels were widened and deepened in the vicinity 
of the Martinez-Benicia Bridges to provide maneuvering 
area for deep draft vessels and to create a settling basin to 
reduce shoal intrusion into the matn navigation channel. 
Federal cost of the project was about $190 thousand. 
Local interests provided land, easements, and rights-of-way 
necessary for the project and provided spoils sites. 


Small Navigation Project 
Islais Creek Channel 
(San Francisco District) 


Islais Creek Channel, which is located at the south end of 
the Port of San Francisco, extends from the main ship chan- 
nel in South San Francisco Bay to the Army Street Termi- 
nal. A small navigation project to deepen the channel from 
35 to 40 feet was completed in 1977 at a federal cost of 
about $850 thousand. 


Multipurpose Project 

Coyote Valley Dam (Lake Mendocino) 
and Russian River Channel 
(Sacramento District) 


Lake Mendocino, formed by Coyote Valley Dam, is on 
the Russian River about 5 miles north of Ukiah. Designed 
and constructed by the San Francisco District, the project 
was completed in 1959. It is operated by the Sacramento 
District. The dam is an earthfill structure 160 feet high and 
3,560 feet long. The 123 thousand acre-foot capacity lake 
provides a high degree of flood protection to Ukiah and 
Hopland Valleys. Areas farther downstream are not as 
highly protected. The project also provides water for irriga- 
tion and a rapidly growing urban and suburban area. 
Planned releases are made to augment normal streamflow 
during the summer months and permit continued use of 
downstream recreation areas. Releases for water conserva- 
tion purposes are made according to requirements of the 
Sonoma County Flood Control and Water Conservation 
District. Lake Mendocino ts the first phase of a comprehen- 
sive plan to develop the Russian River. The Warm Springs 
(Lake Sonoma) Project is the second phase, and a multi- 
purpose project in the Franz and Maacama Creeks drainage 
areas (now deauthorized due to lack of local support) was 
to be the third phase. 


Federal cost of the Lake Mendocino Project, including 
bank stabilization work on the Russian River, was $15.4 
million. In addition, local interests have spent $10 million 
for water distribution facilities and $1 million for partial 
flood protection work in project areas. The Corps of Engi- 
neers maintains and operates the dam and lake while local 
interests maintain the channel stabilization works. 


In 1980, construction of an interpretive/cultural center 
was completed at Lake Mendocino near the Pomo Recrea- 


tion Area. It provides the public an opportunity to learn 
about the ecology and cultural history of the area and the 
various recreational activities offered. There are also exhib- 
its that orient visitors to the mission and history of the 
Corps of Engineers and emphasize the local involvement in 
its projects. 


A spillway restoration project to remove a landslide and 
widen the spillway to restore its hydraulic capacity was 
recently completed. 


A 3.5 mw hydroelectric power plant has been built at the 
dam by the City of Ukiah. The plant began generating elec- 
tricity in November 1986. 


Multipurpose Project 
Warm Springs Dam (Lake Sonoma) Dry 
Creek and Channel (Sacramento District) 


Dry Creek drains a rugged area of about 220 square 
miles in the southwestern portion of the Russian River 
Basin. Located in Sonoma County, and approximately 75 
miles north of San Francisco, the project consists of a 319- 
foot-high earthfill dam just below the confluence of Dry 
and Warm Springs Creek; 381 thousand acre-foot Lake 
Sonoma for flood control, water supply, and recreation; 
channel} stabilization work along Dry Creek downstream 
from the dam; and a fish hatchery. 


The project was designed and constructed by the San 
Francisco District and is operated by the Sacramento 
District. 


Project cost was $343 million, including the local 
requirement to provide land valued at over $100 thousand 
for the downstream channel improvement work. Under 
provisions of the 1958 Water Supply Act, the Sonoma 
County Water Agency contracted for perpetual rights to 
130 thousand acre-feet of storage capacity for water supply, 
and will have to reimburse the federal government an esti- 
mated $92.3 million of project costs allocated to that 
function. 


Lake Sonoma began to fill in November 1984. A boat 
launching ramp was completed in the summer of 1985 and 
the parking facility was completed and opened in the 
summer of 1986. In May 1985 a private marina operated 
by a local developer became available to the public on a 
limited basis. Construction of the Buzzard Rock camp- 
ground was initiated in July of 1986 and is expected to be 
completed in the summer of 1988. A contract for construc- 
tion of the Yorty Creek Beach area is expected to be com- 
pleted in the fall of 1988. Work on downstream recreation 
facilities will commence in the spring of 1988. A contract 
for upgrading Rockpile Road is expected to be completed 
by the summer of 1989. 


The Sonoma County Water Agency will begin building a 
hydroelectric power plant below the dam in 1987. 
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Flood Control Project 
Alameda Creek (San Francisco District) 


Alameda Creek, which drains an arca of about 700 
square miles, rises on the western slopes of the Diablo 
Range, flows north and west for about 40 miles, and 
empties into South San Francisco Bay. The federal project 
for flood contro! on Alameda Creek consists of levees, 
channel enlargement, bank protection work, and a recrea- 
tion trail system along the coastal plain reach of the creek. 
Channel improvement work and associated facilities were 
completed in 1977 at a federal cost of about $21 million. 
Del Valle Dam, completed in 1968, was built by the State 
of California as a unit of the State Water Project. {t is 
located on Arroyo Valle, the main tributary streamway. 
The reservoir has a storage capacity of 77 thousand acre- 
feet. State cost for the dam and reservoir was about $33 
million and the federal contribution for flood control was 
$5.7 million. 


Del Valle Dam and Reservoir and the channel improve- 
ment work provide flood protection to rapidly growing 
areas in Livermore Valley, Niles Canyon, and the coastal 
plain reach of the creek. The reservoir also provides 
urgently needed water supply in an area where pumping 
from the ground water basin has exceeded recharge for the 
last 30 years, and the threat of saltwater intrusion is serious. 
Land use in the protected areas is continuing to change 
from agricultural to urban. 


Flood Control Project 
Alhambra Creek (Sacramento District) 


Alhambra Creck flows into Carquinez Strait at the City 
of Martinez. A flood control project authorized in 1968 
would have consisted of channel improvements and diver- 
sion works on Alhambra and Franklin Creeks in Martinez. 
The project was designed to provide a high degree of pro- 
tection to about 660 acres in Martinez. 


Federal costs were estimated at $23.8 million, while local 
costs were estimated to total $2.8 million. Engineering and 
design studies were completed in 1981, but the project was 
declared inactive in 1982 due to lack of local support. 


The project was deauthorized by the Water Resources 
Development Act of 1986. 


Flood Control Project 
Corte Madera Creek 
(Sacramento District) 


Corte Madera Creek and its tributaries drain an area of 
about 28 square miles in Marin County, and flow into the 
west side of San Francisco Bay about nine miles north of 
the Golden Gate Bridge. The creek basin is essentially a 
residential area (suburban to San Francisco), and two 
separate areas are subject to extensive flooding. The larger 
area extends through Ross Valley into tidal marshlands and 
includes the communities of San Anselmo, Ross, Kentfield, 


Larkspur, Corte Madera, and Greenbrae. The other is 
within the City of Fairfax. Flooding has caused substantial 
property damage in these communities. 


Authorized by the Flood Control Acts of 1962 and 1966, 
the project consists of 3 miles of channel enlargement and 
riprapped levees, and about 1.5 miles of rectangular con- 
crete channel improvements from San Francisco Bay to Sir 
Francis Drake Boulevard. 


The value of land and improvements to be protected is 
estimated at $112 million. When completed, the project 
will provide for an average annual flood damage reduction 
of approximately $1.4 million. 


Total project cost is estimated at $21.4 million of which 
$12.7 million is federal cost and $8.7 million is local inter- 
est cost. Currently, the project is seventy-five percent com- 
plete, with completion scheduled for 1990. 


The Water Resources Development Act of 1986 
amended the scope of the project to include floodproofing 
measures and to terminate the project at the Sir Francis 
Drake Blvd. Bridge near the town of Ross. 


Flood Control Project 
Fairfield Vicinity Streams 
(Sacramento District) 

This project modifies five streams in and adjacent to the 
City of Fairfield, Solano County. The improvements pro- 
vide for channel enlargement and construction on Ledge- 
wood, Laurel, and McCoy Creeks and diversion of three 
creeks (Pennsylvania Avenue Creek into Ledgewood Creek, 
Union Avenue Creek into Laurel Creek, and Laurel Creek 
into McCoy Creek). The project incorporates channel proj- 
ects completed and partially completed by local interests. 

Authorized in 1970 under Section 201 of the 1965 Flood 
control Act, the project will provide a 100-year level of 
flood protection to urbanizing and agricultural areas that 
have frequent damaging floods. 

Total project cost is estimated at $20.4 million. The city 
of Fairfield and the California Reclamation Board are spon- 
sors of the project. 


Construction started in October 1986 and is scheduled 
for completion in 1990, 


Flood Control Project 
Guadalupe River, California 
(Sacramento District) 


The Guadalupe River drains an area of 160 square miles 
in Santa Clara County and flows into lower San Francisco 
Bay about ten miles northwest of San Jose. Inadequate 
channel capacity has contributed to flooding in the San 
Jose area. The plan of improvement has been formulated to 
provide 100-year level protection to the City of San Jose. 


The recommended plan contained in the feasibility report 
was authorized for construction by the Water Resources 
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Development Act of 1986, subject to a favorable report. 
Planning, engineering, and design was initiated by the 
Sacramento District in Fiscal Year 1986. 


Flood Control Project 
Napa River Basin 
(Sacramento District) 


A flood control project authorized in 1965 for the Napa 
River provides for channel enlargement and realignment, 
levees and floodwalls, and public boat launching facilities 
along an 11-mile reach downstream from Trancas Road tn 
Napa. The project would provide a high degree of flood 
protection to urban areas, especially in Napa. 


The project was classified inactive in 1979 following the 
failure of a local initiative to support the project. In 1986, 
floods caused more than $60 million in damages. The pro- 
ject has been reclassified as active and planning, engineer- 
ing, and design will start upon receipt of funds. 


Flood Control Project 
San Lorenzo Creek, Alameda County 
(San Francisco District) 


San Lorenzo Creek flows through a highly developed 
residential area on the eastern side of San Francisco Bay 
about 15 miles southeast of San Francisco. The flood con- 
trol project consists of 1.4 miles of levees, a 3.9 mile rec- 
tangular concrete channel, and levees constructed by local 
interests in the lower reach of the creek. San Lorenzo Vil- 
lage and Hayward are protected by the project. 

The federal cost of the project was $5.2 million, and the 
local cost was $1 million. Local interests are maintaining 
the levees. 


Flood Control Project 
Sonoma Creek Basin 
(Sacramento District) 


Sonoma Creek and its tributaries drain an area of about 
154 square miles in Sonoma County. The stream basin is 
tributary to San Pablo Bay, an arm of San Francisco Bay. 
Although the Sonoma Creek Basin is subject to recurring 
major flood damage, land use in the area is changing 
rapidly from agricultural to residential and industrial. The 
population of the basin is increasing rapidly and is expected 
to total about 155 thousand by the year 2000. 


This project was authorized in 1965 to provide a high 
degree of flood protection to 10,700 acres of urbanizing 
land. It would consist of channel improvements and appur- 
tenant works on the lower 15 miles of Sonoma Creek. In 
1974, however, it became inactive due to a lack of local 
support. 


Federal cost of the project was estimated at $18.6 mil- 
lion, and the local cost was estimated at $1.2 million. 


Flood Control Project 
Walnut Creek (Sacramento District) 


The Walnut Creek Project was designed to enlarge and 
straighten the channels of Walnut Creek and lower San 
Ramon Creek by building levees and channel stabilization 
structures where required, by building levees and doing 
incidental work on Grayson and Pacheco Creeks, and by 
improving the channels of Pine and Galindo Creeks. 
Involved are 22 miles of channe! and 14 miles of levee near 
the residential, commercial, and agricultural areas of Wal- 
nut Creek, Concord, Pacheco, Vine Hill, and Pleasant Hill. 
Contra Costa County Flood Control and Water Conserva- 
tion District is the sponsor for the project. 


The project will provide a high degree of flood protec- 
tion to about 6,670 acres in the flood plain area. The flood 
of record during 1958 caused damages of $1.6 million. 
Under current conditions, damages would amount to $9.2 
million. 


Total cost of the project is estimated at $88.8 million, of 
of which $63.7 million would be federal cost and $25.1 
million local cost. Local interests will operate and maintain 
the project. Construction was started in 1964 and is sched- 
uled for completion in September 1990, 


Flood Control! Project 
Wildcat and San Pablo Creeks 
(Sacramento District) 


Wildcat and San Pablo Creeks are tributary to San Pablo 
Bay, flowing to that body of water in the vicinity of San 
Pablo and Richmond. The channels of these streams are 
inadequate to pass even minor floodflows, and overbank 
flow occurs on an average of once every three years. A 
flood control project for Wildcat and San Pablo Creeks was 
authorized in 1976 by the Senate and House Public Works 
Committees under provisions of Section 201 of the 1965 
Flood Control Act. Without the project it is estimated that 
average annual flood damages to existing and future devel- 
opment would be $1.6 million. The flood of record, esti- 
mated to be a 30 year event, occurred in January 1982 and 
caused damages of about $5.2 million. 


The plan of improvement consists of 15,900 feet of 
channel improvement on Wildcat Creek and 9,600 feet of 
similar work on San Pablo Creek, Work planned includes 
channel deepening, levee construction, stilling basins, and 
flood control weirs. 


The estimated cost of the project is about $32.2 million. 
Construction started in late 1986 and is scheduled for com- 
pletion in 1990, 
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Flood Control Study 
Gold Gulch and Felton 
(San Francisco District) 


Gold Gulch and Felton are located along the San 
Lorenzo River about 20 miles north of Santa Cruz in Santa 
Cruz County. Overbank flows cause frequent flooding in 
both communities. Initial appraisal studies will be con- 
ducted to determine what can be done to reduce the 
flooding. 


Flood Control Study 
Matadero and Barron Creeks 
(San Francisco District) 

Matadero and Barron Creeks flow through the City of 
Palo Alto in Santa Clara County, about 40 miles south of 
San Francisco. Inadequate capacities of channels cause 
flooding to a large urban area. 

An initial appraisal study determined that flooding could 
be reduced through channel modification. A Section 205 
Reconnaissance Study will be conducted. 


Flood Control! Study 
San Pedro Creek, San Mateo County 
(San Francisco District) 


Linda Mar, the most populous of several seaside com- 
munities in the City of Pacifica, will be served by this 
study. The San Pedro Creek Basin is leaf-shaped with five 
tributaries Mowing into San Pedro Creek. The Creek flows 
northwesterly for four miles through the narrow San Pedro 
Valley to the Pacific Ocean. The Basin has experienced 
numcrous damage producing floods in recent history, with 
damages from inundation occuring mostly in the lowest 1.5 
mile reach. There are currently no Corps projects in the 
basin. The City does some clearing, bank protection, and 
bank stabilization on the Creck. These improvements offer 
only a very small degree of food protection. A flood con- 
trol project was found to be economically feasible in the 
mid-1970s, but the City was not able to fund its share of 
the project at that time. 


From among a number of alternatives which were evalu- 
ated, three may be eligible for federal participation: (1) A 
flood-wall on the north bank of the creek with the south 
side remaining as open space (this is the city’s preferred 
plan), (2) a bypass channel, and (3) a trapezoidal riprap 
lined channel. 

A reconnaissance Study under Section 205 of the 1948 
Flood Control Act will be completed in 1988 to determine 
project feusibility. 


Flood Control Study 
Pescadero Creek, San Mateo County 
(San Francisco District) 

The coastal! area served by this study includes the town 


of Pescadero, in San Mateo County. Farms, homes, and 
businesses are subject to extensive damage from Pescadero 
Creek overflows, and damages could amount to $3 million. 

Flood protection measures to be studied include channel 
works, levees, and a combination of both. 

An Initial Appraisal Report was completed in October, 
1984, under Section 205 of the 1984 Flood Control Act. 
Work is proceeding on a Reconnaissance Report, scheduled 
for completion in 1988. 


Flood Control Study 
Petaluma River 
(San Francisco District) 


Petaluma River flows through the City of Petaluma in 
Sonoma County, about 35 miles north of San Francisco. 
Overbank flooding occurs frequently in the commercial and 
residential areas, causing extensive flood damages. A flood- 
control project would greatly reduce flood damages. 


An initial appraisal study determined that flood damage 
reduction could be realized in Petaluma by means of chan- 
nel widening and bridge modifications. A Section 205 
Reconnaissance Study is in progress and is scheduled for 
completion in 1988. 


Flood Control Study 
Marin County Shoreline 
(San Francisco District) 


This study is reviewing the 1976 Chief of Engineers 
report on San Francisco Bay and Tributaries, to determine 
if any modifications to its recommendations are advisable. 
Special attention will be given to tidal and fluvial flooding 
and related problems in lowlands along the San Francisco 
Bay and San Pablo Bay shorelines of Marin County. The 
study will include an evaluation of the effects of any pro- 
posed improvements on wildlife preservation, agriculture, 
and municipal and urban interests. Several serious flooding 
problems exist in the San Rafael canal area, in Corte 
Madera, in the unincorporated Santa Venetia area, and on 
Novato Creek. 


Initial efforts will concentrate in the San Rafael Canal 
area. Specific measures could consist of channel improve- 
ments, levee construction, flood plain management, and 
other nonstructural solutions. 

A resolution authorizing this study was approved in 
August, 1984. A Reconnaissance Study will be completed 
in 1987, 


Flood Control Study 

Russian River (San Francisco District) 
The Russian River drains a basin of 1,485 square miles 

in Sonoma and Mendocino Counties. The river ts 110 miles 

long and the 300 thousand people living in the basin are 

generally located along the river corridor. Existing federal 

projects in the area include Coyote Dam and Warm 
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Springs Dam. These reservoir projects provide flood con- 
trol, water supply, and recreation benefits. Bank stabiliza- 
tion and erosion control measures have been constructed by 
the Corps of Engineers along portions of the Russian River 
in conjunction with the Coyote Dam project. Bank erosion 
and meandering of stream channels cause damage to private 
and public properties. 


This study would perform a comprehensive examination 
of the erosion and bank stabilization problems in the entire 
Russian River Basin as well as incremental solutions for 
most pressing and severe problem areas. 


The possible outcome of the Russian River study could 
be a recommendation for construction of projects for chan- 
nel improvement and bank stabilization along the Russtan 
River mainstream and its tributaries. These could include 
comprehensive structural solutions such as channel align- 
ment and/or deepening, riprap or more innovative slope 
protection measures, and flexible bank protection works, as 
well as nonstructural measures such as revegetation and 
land use zoning. 


The Reconnaissance Study will begin when funds are 
received, 


Flood Control Study 
Coyote Creek, Santa Clara County 
(San Francisco District) 


The Coyote Creek drains an area of 360 square miles in 
Santa Clara County and flows into lower San Francisco 
Bay about ten miles northwest of San Jose. Inadequate 
levees and other problems have contributed to flooding in 
the area. A plan of improvement has been formulated to 
provide a 100-year level of protection to Alviso and por- 
tions of Milpitas and San Jose. 


The feasibility report is scheduled to be submitted to 
higher authority by the San Francisco District in November 
1987. The project will be transferred to the Sacramento 
District for further work upon approval of the feasibility 
report. Planning, engineering and design of the project was 
authorized by the Water Resources Development Act of 
1986. 


Flood Control Study 
San Francisco Bay Shoreline 
(San Francisco District) 


An investigation of flood and related problems on the 
San Francisco Bay shoreline in San Mateo, Santa Clara, 
Alameda, Napa, Sonoma, and Solano Counties was autho- 
rized in 1976. Its purpose is to determine the feasibility of 
providing protection primarily against tidal flooding. The 
investigation will cover the effects of any proposed 
improvements on wildlife preservation, agriculture, and 
municipal and urban interests, and be carried out in coordt- 
nation with federal, state, regional, and local agencies. The 
investigation was started in 1978. An interim report on 
Santa Clara and south Alameda Counties is scheduled for 


completion in 1989, An interim report on San Mateo 
County and north Alameda County is scheduled for com- 
pletion in 1988, and an interim report on Napa, Sonoma 
and Solano counties is scheduled for completion in 1990. A 
similar study was authorized for San Francisco County by 
the Water Resources Development Act of 1986. 


Flood Control Study 
Northern California Streams 
(San Francisco and Sacramento Districts) 


An authorized investigation of all streams in Northern 
California flowing into the Pacific Ocean, including the 
Sacramento River and its tributaries, was divided between 
the San Francisco and Sacramento Districts. San Francisco 
District will study and report on coastal streams and 
Sacramento District will study and report on interior 
streams. A number of individual studies and reports will be 
made within the framework of the comprehensive 
investigation. 


In the San Francisco Bay Area, a study of the Russian 
River Basin examined several environmental issues of con- 
cern to local planning agencies and the public. Among 
other things, consideration was given to the river fishery, 
free passage at the mouth of the river, water quality releases 
from Lake Mendocino and Lake Sonoma, land use for 
flood plain management, and the effects of channel stabili- 
zation works. 


A final report for the Russian River Basin portion of the 
comprehensive study was submitted to the South Pacific 
Division in January 1980, and it has been approved for 
inter-agency coordination at the field level. 


Several office reports on specific problems were com- 
pleted and submitted to local interests for their use. 


Flood Control Study 
Walnut Creek Basin 
(Sacramento District) 


As a result of urbanization and because existing water- 
ways are inadequate to carry flood flows, much of the 
Walnut Creek Basin is experiencing flood and drainage 
problems. A study authorized in 1963 will determined if the 
currently authorized project should be extended to provide 
flood control on tributary waterways. Such an extension 
might incorporate existing and proposed works (which 
would be built by the Soil Conservation Service) on major 
and minor tributaries to Walnut Creek. The Soil Conserva- 
tion Service and the local flood control district have jointly 
provided a flood detention basin on Pine Creck along with 
general channel improvements, realignment, enlargement, 
and bank revetment on other tributary streams. 


The study began in 1965 and with the exception of the 
Diablo area, all study areas have been evaluated. Some 
potential projects have been identified. A date has not been 
set for completion of the study. 
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Small Flood Control Project 
Coyote Creek, Marin County 
(San Francisco District) 


A small flood control project on Coyote Creek consists 
of a 7,500 foot concrete-lined and trapezoidal-section earth 
channel completed in 1965. It protects the community of 
Tamalpais Valley, which is about 8 miles north of San 
Francisco. Cost of the improved channel was $1.4 million, 
which was equally divided between federal! and local inter- 
ests. Project maintenance is a local responsibility. 


Small Flood Control Project 
Green Valley Creek, Solano County 
(Sacramento District) 

Green Valley Creek and its tributaries drain a 26-square- 
mile area north of Suisun Bay. The small flood control proj- 
ect primarily consists of a realigned and enlarged channel 
along Green Valley and Dan Wilson Creeks and protects 
orchards, pasturelands, and cropland. 


The project was completed in November 1962 at a fed- 
eral cost of $136,000 and a local cost of about $80,000. 


Small Flood Control Project 
Pinole Creek, Contra Costa County 
(San Francisco District) 


Construction of a small flood control project to protect 
the town of Pinole, a suburban residential community, was 
completed in 1966. The project consists of about 1.5 miles 
of trapezoidal-section earth channel, riprap-lined chutes in 
the channel to reduce high velocity flow, and rectangular 
concrete sections under two bridges. 


Total federa! cost of the project was about $860 thou- 
sand, and local cost was about $120 thousand. The 
improvements are maintained by local interests. 


Small Flood Control Project 
Rheem Creek (San Francisco District) 


A small flood control project on Rheem Creek, Contra 
Costa County, was completed in 1960. The project consists 
of about 1.5 miles of concrete-lined and trapezoidal-section 
earth channel. It protects the City of San Pablo, on the cast 
side of San Francisco Bay. 


Federal cost was $400 thousand and local cost was about 
$190 thousand. 


Small Flood Control Project 
Rodeo Creek, Contra Costa County 
(San Francisco District) 


This small flood control project protects the community 
of Rodeo, which is located in a narrow valley at the mouth 


of Rodeo Creek. The project consists of about 4,450 feet of 
trapezoidal-section earth channel, riprapped where required, 
and about 1,450 feet of rectangular-section concrete-lined 
channel. 

The project was completed in 1966 at a federal cost of 
$990 thousand and a local cost of about $330 thousand. 


Small Flood Control Project 
San Leandro Creek 
(San Francisco District) 

Channel improvements were constructed on the lower 
reach of San Leandro Creek in 1973. The creek forms part 
of the boundary between the cities of Oakland and San 
Leandro and drains a 48-square-mile area into San Leandro 
Bay, an arm of San Francisco Bay. The project is located in 
the lower 2 miles of the creek and consists of about 1.3 
miles of trapezoidal-section earth channel and 0.5 miles of 
rectangular-section concrete channel. 

The protected area includes residential, light industrial, 
and agricultural areas; a public school; major arterial high- 
ways; and railroad spur tracks. 
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The federal cost of the project was $1 million and the 
local cost was $285 thousand. Local interests maintain the 
project. 


Coastal Study 
Emeryville Marina-Point Park 
(San Francisco District) 


The study area is located in the City of Emeryville on 
the west end of Emeryville Peninsula. The peninsula is a 
landfill extending about one mile into San Francisco Bay, 
on the eastern shoreline of the bay, about six miles north- 
east of San Francisco. 


The study addresses ways to alleviate erosion caused by 
wave action on approximately 800 feet of the north and 
west shores and the Emeryville Peninsula. 


The proposed plan calls for about 10,600 tons of quarry 
stone riprap to be placed along 800 linear feet of shoreline 
at the west end of the peninsula. 

A Section 103 Definite Project Report is nearing comple- 
tion. The City of Emeryville advised that they are capable 
of fulfilling their responsibilities for a project. 


Central Coastal Basins 


(San Francisco and Los Angeles Districts) 


Description 


The Central Coastal Basins area extends from about 


Santa Cruz on the north to Santa Barbara on the south, and 
covers a land and water area of about | 1,500 square miles. 


Generally, mountainous terrain and rolling hills extend to 
the sea, creating a rugged, scenic coastline. Important 
mountain chains paralleling the coast are the Santa Lucta, 
Diablo, La Panza, and Gabilan Rangers, and the Sierra 
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Madre, San Rafael, and Santa Ynez Mountains. The princi- 
pal streams are the San Lorenzo, Pajaro, Satinas, Carmel, 
Santa Maria, and Santa Ynez Rivers. The largest stream of 
the Central Coastal group ts the Salinas River, which drains 
about 40 percent of the total watershed area. Lesser streams 
include the Morro Bay-San Simeon, San Luis Obispo- 
Arroyo Grande, and Santa Barbara County groups. 
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Central Coastal Basins 


(Sacramento, San Francisco & Los Angeles Districts) 


Projects 


CO NAVIGATION PROJECTS 

47 Santa Cruz Harbor 

48 Moss Landing Harbor 

49 Monterey Harbor 

50 Morro Bay Harbor 

$1 Port San Luis 

52 Santa Barbara Harbor 

© FLOOD CONTROL PROJECTS 
53 San Lorenzo River 

54 Pajaro River Basin Project 

55 Santa Maria River Basin Project 

A SHORE PROTECTION PROJECT 
56 Santa Cruz County 

57 Santa Barbara County (Beach Erosion) 
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Navigation Project 
Monterey Harbor 
(San Francisco District) 


Monterey Harbor is located at the southern end of Mon- 
terey Bay, one of the earliest known anchorages along the 
California coast. The harbor improvement, which is in the 
vicinity of the municipal wharves of Monterey, consists of 
three breakwaters that create a protected harbor with two 
400-foot-wide entrances. It was completed in 1947 at a 
federal cost of $700 thousand, plus a local contribution of 
$80 thousand. Additional breakwater construction autho- 
rized in 1960 has been inactive since 1974 due to lack of 
local support. In 1984, commerce in Monterey Harbor 
totaled about 15,000 tons of fish. 


Navigation Project 
Morro Bay Harbor 
(Los Angeles District) 


Morro Bay, the only natural landlocked anchorage along 
the San Luis Obispo-Santa Barbara County reach of coast- 
line, is about midway between San Francisco and Los 
Angeles. Harbor improvements include an entrance channel 
protected by breakwaters, two harbor channels, and revet- 
ment along the City of Morro Bay waterfront. Other 
improvements consist of a stone goin, a stone dike, and a 
levee protecting shorelines in the project area. The entrance 
channel has a design depth of 16 feet. Navy and Morro 
Channels (the harbor channels) have design depths of 16 
feet and 12 feet, respectively. Morro Channel joins a natu- 
ral channel leading to a smail-craft harbor at a state park 
near White Point. 

Completed in 1946 at a cost of about $2.6 million 
(Department of the Navy funds), project improvements are 
maintained by the Corps of Engineers. San Luis Obispo 
County, the City of Morro Bay, the California Wildlife 
Conservation Board, and other local interests have provided 
about $3.4 million for public use facilities in project areas. 

Morro Bay Harbor serves as home port for a U.S. Coast 
Guard patrol boat and about 350 small boats. During the 
fishing season, approximately 200 vessels based at other 
ports land fish at Morro Bay Harbor. Commercial traffic 
consisted of 6,370 tons of fish in 1985. 

An investigation of modifying the existing project was 
authorized in 1963 and initially funded in 1965. The study, 
which will be initiated in 1987, will determine the need and 
feasibility of modifying the existing project to provide for a 
safe navigational entrance channel. (See Navigation Study: 
Moro Bay Harbor.) 


Harbor Office 
Morro Bay 
(Los Angeles District) 


The Water Resources Development Act of 1986 autho- 
rized the Corps of Engincers to make a grant, for reasons of 


40 


navigation safety, to the local interest operating Moro Bay 
Harbor to construct a new harbor office. The cost of the 
office will be $500,000. The federal share of this cost is 
$375,000, and the local share will be $125,000. 


Navigation Project 
Moss Landing Harbor 
(San Francisco District) 


Moss Landing Harbor is on Monterey Bay about midway 
between the cities of Santa Cruz and Monterey. The project 
consists of harbor entrance jetties, a 1,900-foot entrance 
channel, a 3,200-foot lagoon channel, and a turning basin. 
Controlling depth is 15 feet. 


Authorized in 1945 and completed in 1947 at a federal 
cost of $340 thousand, the harbor is maintained by the 
Corps of Engineers. Local interests provided rights-of-way 
and disposal areas for harbor construction. 


The economy of Moss Landing is sustained by commer- 
cial fishing and by offshore handling of petroleum products 
by pipeline and barge. Commerce in Moss Landing Harbor 
consisted of 7,600 tons of fresh fish in 1984. 


Navigation Project 
Port San Luis 
(Los Angeles District) 


Formerly known as San Luis Obispo Harbor, Port San 
Luis is near the village of Avila Beach, on San Luis Obispo 
Bay, a semisheltered cove roughly 190 miles north along 
the coast from Los Angeles and 245 miles south of San 
Francisco. In its early history, the cove was known as Port 
Harford and as a rendezvous for pirates. One of the earlier 
navigation projects along the California coast, harbor 
improvements for San Luis Obispo Bay were first autho- 
rized in 1888. 


Compieted in 1913 at a federal cost of about $570 thou- 
sand, the existing project consists of a rubblemound break- 
water extending from Point San Luis to Whaler Island, then 
southeast for 1,800 feet for a total breakwater length 
(including the island) of 2,400 feet. The breakwater is 20 
feet wide at the top and extends 6 feet above mean high 
water. 


About 150 commercial fishing vessels and from 5 to 50 
transient fishing vessels use harbor facilities at Port San 
Luis. The total home port commercial and recreational fleet 
is approximately 300 vessels. 


The existing harbor is exposed to storms from the south 
and southeast, and to some extent from the southwest. This 
limited protection permits only sporadic usage by commer- 
cial fishing vessels and recreational craft. Most commercial 
vessels are forced to leave the bay during the winter season. 


In response to these concerns, modifications authorized in 
1970 and 1976 provide for rehabilitating the existing break- 
water; removing rock pinnacles; building new breakwaters; 
and dredging a main interior channel, entrance channels, 


and anchorage and refuge areas. Plans and specifications for 
constructing these modifications were completed in 1979, 
but construction has been postponed indefinitely pending 
resolution of coastal planning problems. The estimated cost 
of the modification work is about $21.0 million, of which 
$11.5 million would be federal cost and $9.5 would be 
nonfederal cost. 

Currently, a reevaluation study is underway to develop 
modified plans to address the current needs and problems at 
Port San Luis. 

The improved harbor would accommodate over 900 com- 
mercial and recreational craft, provide a harbor of refuge 
for transient boats, prevent storm damage to berthed ves- 
sels, increase commercial and sport fishing, and alleviate the 
need for berths and moorings in the region. 


Navigation Project 
Santa Barbara Harbor 
(Los Angeles District) 


Santa Barbara Harbor is about 90 miles upcoast from 
Los Angeles. It was formed by a 2,800 foot rubblemound 
breakwater constructed by local interests. Harbor facilities 
include a wharf, pier, landing float, small-craft launching 
ramp, and open mooring space. The wharf is used for 
general cargo and for servicing fishing and oil exploration 
boats. The pier, built by the Navy and operated by the City 
of Santa Barbara, is the home port for a 160-vessel com- 
mercial fishing fleet, including the largest single-port sea 
urchin operation worldwide. In addition, between 30 and 
66 commercial fishing vessels, based at other ports, use 
Santa Barbara Harbor throughout the year. During periods 
of offshore fish runs and severe weather, many craft anchor 
in this harbor. The harbor is not protected against southeast 
storms, and fishing vessels are frequently driven ashore with 
resultant total loss or extensive damages. The Jack of pro- 
tected mooring and servicing facilities has greatly limited 
growth of the fishing industry. The 1985 fish catch was 
6,325 tons, with a wholesale value of $6.2 million. The loss 
of 50 days fishing a year results in commercial fishing losses 
of about $1 million. 

The Corps of Engineers is responsible for maintenance 
activities originally authorized in 1935. Due to extensive 
shoaling, continuous dredging is necessary to maintain ade- 
quate depths, 

An authorized federal project to extend the existing 
breakwater; provide new breakwaters; and dredge entrance 
and interior channels, a turning basin, and an anchorage 
area (controlling depth 15 or 20 feet) has been reclassified 
from “inactive” to “deferred.” A reconnaissance study 
initiated in FY87, will investigate new alternatives to satisfy 
the current problems. 


Navigation Project 
Santa Cruz Harbor 
(San Francisco District) 
Santa Cruz Harbor is located at the northern end of 
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Monterey Bay, in Woods Lagoon, in the eastern part of the 
City of Santa Cruz. It consists of entrance channel jetties, 
an inner harbor channel, and a turning basin. Controlling 
depths range from 10 to 20 feet. These improvements were 
completed in 1963 at a cost of $2.9 million, of which $1.8 
million was the federal portion. The harbor has slips for 
900 vessels. 


As part of ongoing maintenance, the west jetty was 
sealed in 1983. Sealing the east jetty was authorized by the 
Water Resources Development Act of 1986. 


Construction of a sand bypass dredge system was com- 
pleted in October 1986 at a federal cost of $2.2 million and 
$500,000 in local costs. The harbor district has the respon- 
sibility for channel maintenance until 2013. 


Commerce in Santa Cruz Harbor amounted to 177 tons 
of fish in 1983. 


Navigation Study 
Morro Bay Harbor 


(Los Angeles District) 


An investigation of the advisability of modifying the 
Morro Bay Harbor Project to provide a safer entrance 
channel, and to accommodate additional small boats was 
authorized in 1963. Currently, the wave conditions at the 
breakwater entrance during heavy seas cause extreme 
hazards for boats. Also, as noted earlier, this project serves 
as home port for over 350 commercial and recreational 
boats, and about 200 boats based at other ports land fish 
here during the fishing season. Morro Bay and the harbor 
facility have a tributary region with a population expected 
to increase to around 2.5 million by the year 2000. The 
need for small boat berths, currently about 3,000, is pro- 
jected to increase to 5,000. 


Modifications being investigated include realigning the 
entrance channel, widening the existing interior channels, 
extending the breakwater, and providing additional chan- 
nels, mooring basins, and other facilities for small boats. 


The study was funded between 1965 and 1975 at a fed- 
eral cost of $1.3 million. A reconnaissance study will be 
initiated in FY87 to investigate the federal interest in the 
problems at Morro Bay. The total estimated costs to con- 
duct reconnaissance and feasibility studies are about 
$1,274,000 (October 1986 dollars), to be cost-shared in 
part with local interest. The reconnaissance phase of the 
study is scheduled for completion in March 1988. 


Multipurpose and Single Purpose Flood 
Control Project Study 

Santa Barbara County Streams— 
Mission Creek (Los Angeles District) 


The purpose of this study, authorized in 1962, was to 
develop solutions to the flooding problems of the numerous 
streams that drain the south slope of the Santa Ynez Moun- 
tains. Of all of the streams considered to date, only Mission 


Creek Channel was determined to warrant federal interest. 


Mission Creek flows through the partially improved cen- 
ter of the city of Santa Barbara in a six-mile-long improved 
channel. Surrounded by dense urban development, severe 
flooding occurs when the channel exceeds its capacity. This 
happens fairly often because the channel's capacity is insuf- 
ficient to handle the discharge resulting from major storms. 


Due to the severe constraints placed on any channel 
modification because of the existing development, solutions 
to the flood problem are limited. In 1969 an alternative 
was developed which included a debris basin and concrete 
channel. However, local opposition to the negative aesthetic 
and environmental impacts was so strong that the local 
sponsors withdrew their support and the study was reclas- 
sified to “inactive” status. 


After the severe flooding of 1978 and 1980, which 
included the closing of Highway 101, local interests asked 
that the study be placed on “active” status. Because of the 
previous strong adverse reaction from the public, the Los 
Angeles District worked very closely with Congress, the 
local sponsor, local elected officials, and the public, to 
ensure that a workable, acceptable alternative was devel- 
oped. As part of that effort, the mayor of Santa Barbara 
appointed a Citizens’ Advisory Committee in 1983 to work 
with the Corps. There were twelve meetings between this 
group and the Corps including several tours of Mission 
Creek. 


A 1-mile-long modification of the lower reaches of the 
Mission Creek Channel is justified. The cost of the project 
is approximately $10 million. The project would prevent 
approximately $14 million in flood damages along Lower 
Mission Creek if a 100-year flood were to occur. A draft 
feasibility study was released for public review in February 
1986, the final study scheduled for release in February 
1987. The Santa Barbara City Council voted to support the 
project in July 1986 and the Santa Barbara County Board 
of Supervisors voted to support the project in August 1986. 


Currently, it appears that a 1-mile-long modification of 
the lower reaches of the Mission Creek Channel would be 
justified. The feasibility study was completed in February 
1987 and is now being reviewed by the Office of the Chicf 
of Engineers. 


Flood Control Project 
Pajaro River (Sacramento District) 


A flood control project along the Pajaro River and its 
tributaries in the vicinity of Watsonville and Gilroy was 
authorized in 1944, Levee reconstruction and extension 
along the Pajaro River and Corralitos Creek near Watson- 
ville was completed in 1949 at a federal cost of $748 thou- 
sand. Local interests provided land, easements, rights-of- 
way, and relocations for project construction, and have 
maintained the completed improvements. 


Construction of a reformulated levee plan is proposed to 
begin in 1987 on a 2.2-mile-long levee along the north side 
of Uvas Creek from a point about 2,000 feet south of 
Thomas Road to about 4,500 feet upstream of Miller 
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Avenue. The remormulated plan for the Uvas Creek levee 
consists of a levee designed for standard project flood pro- 
tection along the north side of Uvas Creek. The levee 
would prevent an estimated $28.2 million in flood damages 
if a major flood were to occur under present conditions. 
The project will also include a bikeway and hiking trail. 

Total estimated project cost is $5.8 million. 

The Santa Clara Valley Water District is the local spon- 
sor for flood control, and the City of Gilroy is the local 


sponsor for recreation development. Construction was 
started in 1987 and is scheduled for completion in 1989. 


Flood Control Project 
San Lorenzo River 
(San Francisco District) 


The San Lorenzo River flows southeast from the Santa 
Cruz Mountains into the City of Santa Cruz where it 
empties into Monterey Bay. Branciforte Creek, a major 
tributary, joins the river in the city. 


A flood control project consisting of levees, floodwalls, 
channel work, and other improvements on these streams, 
was completed in 1959. An interior drainage problem was 
corrected in 1965. 


The federal government contributed $4.3 million and 
local interests paid $3.3 million toward the total project 
cost. Local interests also maintain the project. 


Flood Control Project 
Goleta and Vicinity 
(Los Angeles District) 


Flood control improvements affecting Atascadero, San 
Jose, Las Vegas, San Pedro, Carneros, and Tecolotito 
Creeks were authorized in 1970 for Goleta and vicinity (in 
the Santa Barbara area). The urban Goleta area is subject 
to frequent severe flooding: the January 1967 flood, the 
most serious since 1914, resulted in damages of $760 thou- 
sand. Under current conditions, this amount would be $3.4 
million. 


The origina! plan recommended extensive construction of 
channels on the affected streams. However, this approach 
was opposed by local residents. A current study is focusing 
on other methods of providing flood protection to the area’s 
high technology and military research industries and resi- 
dential centers. In addition, the authorized plan has been 
reevaluated and is not economically feasible. 


An alternative to the authorized channel plan has been 
developed and appears feasible. It calls for the development 
of a small debris/detention basin system on Carneros 
Creek. A draft General Reevaluation Report discussing this 
alternative was completed in November 1985. After the 
final report is completed, a post-authorization change report 
will be prepared to change the scope of the authorized proj- 
ect to that of the recommended plan for Carneros Creek. 


The federal cost of the project is estimated at $48.2 mil- 
lion and the nonfederal cost at $14.8 million. However, 
funding for this project was withdrawn from the 1986 
budget because reevaluation studies conducted to date indi- 
cate that no alternative similar to the authorized plan is 
economically feasible. The system on Carneros Creek plan 
appears feasible, but requires a post-authorization change. 


Flood Control Project 
Santa Maria River Basin 
(Los Angeles District) 


The Santa Maria River Basin project provides a high 
degree of flood protection to Santa Maria and about 20 
thousand acres of prime agricultural land in the Santa 
Maria Valley. 


Included in the project are 22 miles of levee and channel 
improvements along the Santa Maria River, 2 miles of 
levee diversion channel from Bradley Canyon to the Santa 
Maria River, and the multipurpose Twitchell Reservoir on 
the Cuyama River, a tributary of the Santa Maria River. 


The reservoir was completed in 1958 by the Bureau of 
Reclamation and operates for flood control according to 
regulations prescribed by the Corps of Engineers. About 90 
thousand acre-feet of the total 240 thousand acre-foot stor- 
age capacity is reserved for flood control. The levee and 
channel improvements were completed in 1963. Since their 
completion, the combined facilities have prevented $6.4 
million in damage (all during the early 1978 storms). 


The federal cost for the project was $5.5 million, and the 
nonfederal cost was $1.3 million. 


Flood Control Study 
Soquel Creek (San Francisco District) 


Soquel Creek flows through the communities of Soquel 
and Capitola in Santa Cruz County. In 1982, these com- 
munities incurred $2.7 million in flood damages. The com- 
mercial center of Soquel was inundated with up to five feet 
of water. 

An [nittal Appraisal report was completed tn August 
1984 under Section 205 of the 1984 Flood Control Act. At 
a workshop in August, 1985, local interests expressed a 
desire for a 30-year protection project, to include building a 
concrete floodwall, and raising the Soquel Bridge. A 
Reconnaissance Study was completed in 1987 but at the 
request of local interests, no further work is scheduled. 


Flood Control Study 
Carmel River and Tributaries 
(San Francisco District) 


The Carmel River originates in the Santa Lucia Range 
and Sierra de Salinas. It flows northwest through western 
Monterey County where it empties into the Pacific Ocean 
at Carmel, 80 miles south of San Francisco. Carmel is one 
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of the larger urban centers in the basin and attracts many 
visitors to its scenic coastline. The population is expected to 
continue to increase. 


Heavy spring rains cause continuing flood problems in 
agricultural and residential areas, and at the same time, 
there is a need for a supplemental water supply. 


An investigation of these problems in the environmental- 
ly sensitive basin was started in 1971 and was completed in 
1981. The report concluded that a multipurpose reservoir 
for flood control, water supply, recreation, and other pur- 
poses, is feasible. The local interests found the project too 
costly and withdrew their support. 


Flood Control Study 
San Lorenzo River 
(San Francisco District) 


Flood control improvements in Santa Cruz on the San 
Lorenzo River and Branciforte Creek were completed in 
1959. Since then, silt has accumulated in the river channel 
decreasing its flood controi capabilities. This condition may 
be due to lack of large flows, which would tend to scour 
the streambed, and to inadequate maintenance. 


A review investigation was authorized to find the causes 
of this problem and to determine the impacts of possible 
solutions. 


The study is scheduled for completion in 1987. 


Flood Control Study 
San Luis Obispo County 
(Los Angeles District) 


Flooding problems in and around San Luis Obispo 
involve 14 streams in a drainage area of 1,340 square miles. 
Since 1969 severe floods have resulted in three Presidential 
Declarations of Disaster. San Luis Obispo county also has 
critical water supply problems. 


Results of this study indicate a comprehensive county- 
wide flood control plan is not feasible. The study focused 
primarily on the City of San Luis Obispo urban area, where 
recent intense environmental and aesthetic concerns resulted 
in a recommendation of no federal action to solve the 
flooding problem. Future flood damages are expected to be 
lower than previously thought due to several recent local 
improvements and continued floodplain management in the 
city and the county. 


Study costs are expected to total about $960 thousand 
(October 1984 dollars). 


Shore Protection Project 
Santa Cruz County 
(San Francisco District) 


The Santa Cruz County Coast extends 40 miles south 
from near Point Ano Nuevo to the mouth of the Pajaro 


River. A shore protection project authorized by the 1958 
River and Harbor Act was planned for this area. So far, 
5,200 feet of seawalls have been built, but the majority of 
work was not completed duc to lack of local support and 
changes in conditions and project scope. 


The completed project would have included more sea- 
walls, beach fill at Twin Lakes Beach State Park, and a 
stone groin at Black Point. 


The project was declared inactive in 1973 and of $1.5 
million available to local interests as reimbursement for con- 
struction, only $250 thousand has been spent. 


Shore Protection Study 
Santa Barbara County (Beach Erosion) 
(Los Angeles District) 


The beaches from the City of Santa Barbara south to 
Rincon Point provide recreation for an area with about 300 
thousand people, as well as thousands of tourists from 


nearby southern California cities. These beaches are a major 
tourist attraction for travelers from throughout the world as 
well. The City of Carpinteria has experienced significant 
beach erosion, most recently as a result of January and 
February 1983 storms which caused $800 thousand in 
damages to public and private property at Carpinteria 
Beach. Santa Barbara County as a whole suffered damages 
of $2.7 million during the same season. 


A study to determine the cause of erosion and to find 
solutions to the problem was originally authorized in 1964 
and initiated in 1970. Funds were available in 1974, but 
beginning in 1977, the study became inactive due to lack of 
local interest. In 1980, at the request of the Carpinteria city 
council, the study was reclassified to the active category, 
but there was no funding until 1984. 


The total feasibility study cost is about $1.4 million 
(October 1986 dollars), to be cost-shared én part with local 
interests. In 1985, an initial appraisal was begun to deter- 
mine the need for a feasibility study. In July 1986, funds 
were allocated to conduct the reconnaissance phase studics 
which are scheduled for completion by October 1988. 


South Coastal Basins 
(Los Angeles District) 


Description 


The South Coastal Basins extend along the Pacific Ocean 
from just south of Santa Barbara to the Mexican border. 
They have a scente coastline of 233 miles and cover about 
11,000 square miles. Topography includes gently sloping 
coastal plains, fertile valleys, rolling foothills, and rugged 
mountains. The basins extend eastward from the ocean to 
the watershed divides of the Tehachapi, San Gabrie!, San 
Bernardino, San Jacinto, and Santa Rosa Mountains, and 
the coastal ranges of San Diego County. White sandy ocean 
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beaches, steep cliffs rising from the sea, snow-covered 
mountains, irrigated farmlands, and sprawling metropolitan 
areas make this region a land of contrasts and great natural 
beauty. About one-third of it is coastal plain. 


The principal streams are the Santa Clara, Los Angeles, 
San Gabriel, Santa Ana, Santa Margarita, San Luis Rey, 
San Dieguito, San Diego, and Tijuana Rivers. However, the 
area is water-deficient and depends on importation for 
about half of its municipal and industrial supplies. 


South Coastal Basins 
(Los Angeles District) 
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South Coastal Basins 
(Los Angeles District) 
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Projects 


NAVIGATION PROJECTS 
Ventura Marina 
Channel Islands Harbor 
Port Hueneme Harbor 
Marina Del Rey 
Redondo Beach King Harbor 
Los Angeles and Long Beach Harbors 
Newport Bay Harbor 
Dana Point Harbor 
Oceanside Harbor 
Mission Bay Harbor 
San Diego Harbor 


MULTIPURPOSE AND SINGLE PURPOSE 
(FLOOD CONTROL) PROJECTS 

Los Angeles County Drainage Area Project 

Santa Ana River Basin and Orange County Projects 


OTHER FLOOD CONTROL PROJECTS 
Stewart Canyon Debris Basin and Channel 
Santa Paula Creek Channel and Debris Basin 
Santa Clara River Levee 
Ventura River Levee 
Calleguas Creek 
City Creek Levee (Small Flood Control Project) 
Kenter Canyon Conduit and Channel 
Rose Creek Channel (Small Flood Control Project) 
San Luis Rey River Project 
San Diego River (Mission Valley) Project 
San Diego River Levee and Channel Improvements 
Sweetwater River Project 
Tijuana River International Flood Control Project 
South Fork of the Santa Clara River (Small Flood 
Control Project) 
Telegraph Canyon Creek (Smatl Flood Control Project) 
San Diego County Streams, Los Coches Creek 
(Small Flood Control Project) 


SHORE PROTECTION PROJECT 
San Buenaventura State Beach 
Las Tunas Beach Park (Small Shore Protection Project) 
Point Mugu to San Pedro Breakwater 
Anaheim Bay Harbor 
Doheny State Beach 
Oceanside 
Bird Rock Area of La Jolla (Small Shore Protection 
Project) 
Ocean Beach 
Sunset Cliffs (San Diego) 
Imperial Beach 
Oceanside Harbor (Experimental Sand Bypass 
Project) 
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Navigation Project 
Channel Islands Harbor 


Located in Oxnard, Channel Islands Harbor is a combina- 
tion small-craft harbor and shore protection project at the 
south end of the Santa Barbara Channel. The harbor 
improvement is about one mile northwest of Port Hueneme 
and includes an offshore breakwater and entrance channel jet- 
lies; an entrance channel; and entrance, inner, and side harbor 
basins, Controlling depth varies from 20 feet in the entrance 
channel and basin to 10 feet in the inner and side basins. 


In constructing Channel Islands Harbor, about 6.2 mil- 
lion cubic yards of dredged material were deposited on the 
downcoast shore to protect the beach between the Port 
Hueneme cast jetty and Mugu Lagoon. This beach had 
eroded due to the effect of the Port Hueneme jetties, which 
were part of a harbor facility acquired from local interests. 
About 2 million cubic yards of material are dredged from 
the Channel Islands Harbor sand trap biennially for deposit 
on the downcoast beach. The most recent dredging opera- 
tion was completed in February 1985 at a cost of $3.5 mil- 
lion. Dredging is scheduled for FY 87. 


Completed in 1961 at a federal cost of $6.5 million, 
Channel Istands Harbor berths about 1,000 small vessels. The 
local interest share of project cost was about $800 thousand. 
Private interests have spent about $10 million for harbor 
facilities and motels and restaurants in the harbor area, 


Navigation Project 
Dana Point Harbor 


Dana Point Harbor, completed in 1970, consists of cast 
and west breakwaters, entrance and interior channels, an 
anchorage area, and a turning basin. Controlling depths 
range from 10 to 20 feet. Cost of the improvement was 
about $9.5 million, which was shared about equally by fed- 
eral and nonfederal interests. Orange County spent $10 mil- 
lion for harbor improvements, and other local interests have 
provided support facilities costing about $5 million. The 
harbor, which berths about 2,500 small boats, provides an 
important link in the chain of harbors of refuge for light 
draft vessels along the Pacific Coast. 


Dana Point Harbor was planned with special environmen- 
tal awareness and was coordinated with redevelopment of 
Doheny State Beach. A marine life refuge will be estab- 
lished adjacent to the harbor, and a site within the harbor is 
devoted to a marine studies institute. Marine life in the har- 
bor has rapidly mutliplied due to environmental changes 
resulting from construction of the breakwaters and an inter- 
nal seawall. 


The project had an unusual construction history in that 
its design was the first to be model-tested at the Corps of 
Engineers Waterways Experiment Station in Vicksburg, 
Mississippi, and it was the first project to have a laser beam 
used in the alignment of breakwaters. 


Although the harbor is in good condition, some shoaling 
is occurring along the breakwaters, 
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Navigation Project 
Los Angeles and Long Beach Harbors 


The Los Angeles and Long Beach Harbors complex is 
one of the most extensive in the world. Initial harbor work, 
a breakwater at Wilmington, was authorized in 1871. Other 
major projects began when the Los Angeles District of the 
Corps of Engineers was established in 1898. 


By 1910, San Pedro Breakwater was completed and then 
extended to its present length in 1912. From 1912 to 1960, 
improvements covering 18 square miles of water surface 
were added. In 1983 a federal project was completed to 
deepen the main channel to 45 feet. Over 13 million cubic 
yards of material were dredged and deposited in a 90-acre 
landfill to meet the need for new dry bulk facilities. The 
harbor complex can accommodate almost all oceangoing 
vessels. 


Major Project Features 


Controlling 
Depth Width Length 
Feature (ft.) (ft.) (ft.) 
LOS ANGELES 
HARBOR: 
Entrance Channel 45-51 1,000-2,450 5,500 


Turning Basins: 


Outer Harbor 40 1,500 3,500 
Inner Harbor 45 1,350 1,650 
Los Angeles Channel 45 750 12,500 
East Basin Channel 45 650 3,200 
Cerritos Channel 35 400 4,600 
East Basin 45 varies 3,800 
West Basin 45 varies 2,000 
Anchorages A&B 40 varies varies 
LONG BEACH 
HARBOR: 
Cerritos Channel! 62 400 6,000 
Turning Basin 50-55 600-1,200 2,100 
Entrance Channel 62 300-500 6,900 
BREAK WATERS 
San Pedro — - 11,152 
Middle _ — 18,600 
Long Beach — — 13,350 


Cost of the original harbor improvements was $36.3 mil- 
lion, of which $34.6 million was federal cost and $1.7 mil- 
lion was local cost. 


Commercial cargoes passing through Los Angeles and 
Long Beach Harbors include a wide range of commodities. 
In 1983, traffic totaled more than 69 million tons, of which 
about 41 million tons were crude petroleum and petroleum 
derivatives such as gasoline and fuel oils. During the 10- 
year period 1974-1983, commerce through the harbor 
complex averaged 65.5 million tons. For 1986, more than 
80 million tons of cargo passed through the ports. More 
than 800 thousand passengers arrived at or departed from 
these harbors in 1983. About 3,000 small recreational craft 
are berthed in Los Angeles Harbor and about 1,700 are 
berthed in Long Beach Harbor. 


In addition to routine operations and maintenance, model 
studies were conducted by the Waterways Experiment Sta- 
tion at Vicksburg, Mississippi, to determine tidal circulation 
and other harbor physical characteristics. Testing will con- 
tinue in order to assess future proposals for expansion of 
the harbor. A program to update the model is underway. 


Navigation Project 
Marina Del Rey 


Marina del Rey, one of the world’s largest harbors for 
small boats, is about 20 miles upcoast from Los Angeles 
harbor. Authorized in 1954 and completed in 1965, the 
project was a joint development of the Corps of Engineers 
and Los Angeles County. It consists of an offshore break- 
water, entrance channel jetties, entrance and main channels, 
and bank revetment along the upper part of the entrance 
channel. Controlling depths range from 10 to 20 feet. 

Approximately 5,800 small boats used for sport fishing 
and other water oriented recreational activities are berthed 
at Marina del Rey. Private interests have spent about $153 
million to provide motels, restaurants, condominiums, lux- 
ury apartment complexes, and other facilities in the imme- 
diate project area. 

The Corps of Engineers is responsible for dredging the 
entrance channel when necessary, and maintains the break- 
water and jetties. 


Navigation Project 
San Diego River, Mission Bay Harbor 


Mission Bay is located at the mouth of the San Diego 
River in the City of San Diego. Mission Bay Harbor is part 
of a dual-purpose project designed for flood control along 
the lower 3 miles of the San Diego River and for shallow 
draft navigation on Mission Bay. The navigation features 
consist of an entrance channel; a turning basin; anchorage 
areas; and stone revetment along the entrance channel, 
main channel, and turning basin. The entrance jetties stabil- 
ize the harbor entrance and the lower end of the San Diego 
River floodway, and the middle jetty, which serves to 
separate the harbor entrance channel from the floodway, is 
a feature of both the navigation and flood control 
improvements. Controlling depths in the harbor range from 
15 to 25 feet. 

Mission Bay Harbor was completed in 1959. More than 
2,000 recreational and commercial sport fishing boats are 
berthed in Mission Bay Harbor. When fully developed, the 
harbor area will consist of about 2,000 acres of navigable 
water and an equal area of land. It is expected that the 
harbor will eventually berth about 3,000 small boats. A 
new marina for an additional 500 boats is scheduled for 
development. 

A continuing problem in one of the two anchorage areas 
is a sandbar that often builds up in the bay’s entrance 
channel creating both a potential flood contro! problem on 
the San Diego River and a safety problem for boaters. 
Also, wave action in the marina entrance is a problem. A 
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temporary timber pile breakwater was constructed in Quiv- 
era Bay in 1979 to reduce damage. A General Design 
Memorandum to construct a weir in the middle entrance 
jetty and to construct a permanent breakwater in Quivera 
Basin is being completed. 


Navigation Project 
Newport Bay Harbor 


Newport Bay Harbor, which is about 24 miles downcoast 
from the Los Angeles-Long Beach Harbor complex, was the 
first harbor built in California exclusively for small boats. 
The harbor was authorized as a Public Works Administra- 
tion project in 1934, and is a popular year-round resort for 
vacationers and pleasure boat enthusiasts. 


The project consists of entrance jetties; entrance, main, 
and inner channels; a turning basin; and anchorage areas. 
Controlling depths range from 10 to 20 feet. 


Project costs of $1.6 million were shared equally by the 
federal government and local interests. Orange County and 
the City of Newport Beach have done dredging and jetty 
work. 


The Water Resources Development Act of 1986 autho- 
rized the construction and maintenance of a 250-foot wide 
and 15-foot deep channel in Upper Newport Bay from the 
Pacific Coast Highway Bridge to the Upper Newport Bay 
State Ecological Preserve. The total cost of the project is 
$3,500,000, of which $3,150,000 is estimated to be the fed- 
eral share. The project will be subject to a report and 
recommendations of the Chief of Engineers and must be 
approved by the Secretary of the Army. No work is under- 
way on the study or project. 


Navigation Project 
Oceanside Harbor 


Oceanside Harbor is on the beach front of the City of 
Oceanside, about 30 miles upcoast from San Diego and 
immediately north of the mouth of San Luis Rey River. 
The project provides for maintaining the general navigation 
features of Oceanside and Camp Pendleton Harbors. Project 
features include an approach channel common to both har- 
bors, entrance channels to both harbors, and, in Oceanside 
harbor, a north groin and south jetty, inner harbor chan- 
nels, a turning basin, and stone revetment adjacent to the 
turning basin and entrance channel. Camp Pendleton Har- 
bor, which is also known as Del Mar Boat Basin, was built 
by the U.S. Navy and is used exclusively as the harbor for 
Camp Pendleton. Controlling depth is 20 feet in Camp 
Pendleton harbor and varies from 10 to 20 feet in Ocean- 
side Harbor. 


Authorized in 1958, Oceanside Harbor was developed in 
conjunction with dredging operations required for a shore 
protection project to restore the beach at Oceanside. Initial 
dredging was completed in 1963. The most recent main- 
tenance dredging was completed in 1983 with costs shared 
evenly with the U.S. Navy. In 1986, about $480 thousand 
were spent for further routine dredging. Federal funds total- 


ing about $14.1 million have been spent for the project, 
including maintenance of Del Mar Boat Basin. 

Oceanside Harbor has storage facilities for about 825 
small boats. Twelve commercial fishing boats regularly use 
the harbor. Thirty-five mooring spaces are maintained for 
visiting small boats, and permanent mooring is provided for 
a Coast Guard cutter. 

A problem of rapid shoaling in the Oceanside Harbor 
entrance channel and the feasibility of modifying the exist- 
ing project to increase its capacity are under investigation. 
In 1986, approximately 450,000 cubic yards of sediment 
were dredged from the channel. Since 1965, the Corps has 
dredged the harbor 12 times, removing more than 5 million 
cubic yards of sand. 

An experimental sand bypass system is currently under 
construction. 


Navigation Project 
Port Hueneme Harbor 


Port Hueneme Harbor is the only deep draft seaport 
between the Los Angeles-Long Beach Harbors, 65 miles to 
the south, and the San Francisco and Oakland Harbor 
complexes, more than 400 miles to the north. Authorized in 
1968, the project plan provides for maintenance, moderniza- 
tion, and expansion of an existing harbor built by local 
interests in 1940 and taken over by the Navy in 1942. The 
existing facility consists of east and west jetties; approach, 
entrance, and interior channels; and a central basin. Con- 
trolling depths range from 35 to 40 feet. Specifically, the 
project provides for maintaining the jetties and the entrance 
and approach channels, and for extending the main channel 
$10 feet, which will add two berths and 1,350 feet of 
wharf, The estimated cost of authorized improvements is 
about $5 million, of which the nonfedera!l share would be 
about $1.2 million. 

Local interests have done some of the authorized work 
by lengthening and widening the interior channel. They 
were reimbursed by the federal government for this 
improvement. 

Port Hueneme is used by Navy as well as commercial 
vessels. At present, the Navy has berthing and terminal 
facilities around the central basin, along the sides of a 600 
by 800 foot slip off the central basin, and along the north 
side of the interior channel. Local interests have berthing 
areas and terminal facilities along the south side of the 
channel. In 1984, commercial traffic at Port Hueneme 
totaled 349,000 tons of mostly fresh fruits, manufactured 
products, motor vehicles and parts, and fresh fish. 


Navigation Project 
Redondo Beach (King) Harbor 
Redondo Beach (King) Harbor is a small-craft harbor in 


the City of Redondo Beach, in the southern part of Santa 
Monica Bay about 18 miles south of the Los Angeles-Long 
Beach Harbors. The man-made harbor consists of two shore 
connected rubble-mound breakwaters totaling 4,885 feet in 
length. Three boat basins within the breakwaters were built 
by local interests. Controlling depths in the harbor range 
from 8 to 30 feet. Completed in 1958, the project was 
named for Congressman Cecil King, who played a major 
role in obtaining appropriations. 


Project modifications to the breakwater, which provided 
greater protection from storm waves, were completed in 
1964. In 1976-1977, timber baffles that prevented surge in 
the boat basins were replaced by concrete baffles. The 
timber baffles had been damaged by marine organisms. 


Federal cost of the project improvements, including 
remedial work, totaled about $5 million. Local interests 
have spent more than $9 million for harbor improvements, 
including mooring and docking facilities for about 1,600 
small boats berthed in the boat basins. Dry storage facilities 
are available for 200 small recreational craft. 


The Water Resources Development Act of 1986 autho- 
rized the federal government to maintain Redondo Beach 
Harbor channels and raise the north breakwater to 22 feet. 
A feasibiltiy report for that modification is scheduled for 
completion in 1988. 


Navigation Project 
San Diego Harbor 


San Diego Harbor is in San Diego Bay, a landlocked 
body of water on the California coast just north of the 
Mexican border. The bay is hook-shaped, and its entrance 
(the point of the hook) is at the north end. It fronts San 
Diego, National City, and Chula Vista on the east, and is 
separated from the ocean by North Island and a narrow 
sand beach known as Silver Strand. Point Loma protects 
the bay entrance from northerly storms. 


In ancient times, the San Diego River emptied into False 
(now Mission) Bay but then changed its course to enter San 
Diego Bay. It deposited much of its sandy bed into the bay, 
especially during freshets and floods. Because the river is 
intermittent, it has no substantial scouring effect in the bay. 


By the mid 1800s, the shoaling problem had become 
quite serious. The 1852 River and Harbor Act served as the 
authority under which a levee was built across the mouth 
of the San Diego River to restore it to its original course. 
(This was the first civil works project built by the Corps of 
Engineers in California.) However, the levee was not pro- 
tected with stone revetment and disappeared under the 
impact of floodflows within two years. In 1875, a substan- 
tial dike was authorized and built for the same purpose. 


Today, the harbor complex covers a water area of 18 
square miles and includes an entrance channel jetty, 
entrance and interior channels, anchorage areas, turning 
basins, and seaplane basins. Controlling depths range from 
20 to 42 feet. 


Depth Width Length 

Feature (ft.) (ft.) (ft.) 
Old Government Dike o - 7,735 
Zuniga Jetty — = 7,500 
Entrance Channel 40 800 12,000 
Bay Channel 35 2,200 17,000 
South Bay Channel 30 ~=-:1,500-2,500 20,000 
Chula Vista Channel 20 200 2,600 
Anchorage areas 20 200 2,600 

Western triangular 

approach! 26 800 _ 
Eastern triangular 
approach! 35 900 — 

Seaplane basin (Area M) 8 1,500 12,000 
Turning basin 35 a 2 
Seaplane basin (Area S)3 10 5,000-8,500 21,000 
MODIFICATIONS* 
Entrance Channel 42 800 12,700 
North Bay Channel 42 600-800 24,900 
Turning Basin 42  1,900-2,900 2,800 


Central Bay Channel 
(with turning basin) 

South Bay Channel 
(with turning basin) 35 


35-40 600-1,900 23,6005 


600-1,350 6,500 


1 Deleted by 1968 River and Harbor Act. 

2 3,600 foot diameter. 

3 Partly deleted by 1968 River and Harbor Act. 
4 Authorized in 1975. 

5 8,700 feet 40 feet deep; 14,900 35 feet deep. 


Other major improvements have been made by the Navy 
and by the San Diego Port District. There are almost 40 
thousand feet of privately owned wharves and appurte- 
nances. (Government owned terminal facilities are restricted 
to military use.) 


Federal interests spent $26.3 million and local interests 
spent $2 million for the improvements. 


The harbor is home port for part of the Navy, as well as 
numerous commercial and recreational vessels, and fishing 
boats. Three yacht basins (Shelter Island, Harbor Island, 
and Glorietta Bay), berth about 3,300 small boats. 


Waterborne commerce through the harbor totaled 1.6 
million tons—largely refined petroleum products—in 1985. 
Projections indicate that commerce in San Diego Harbor 
will approach 5 million tons by the year 2000. 


Fifteen to twenty years ago, San Diego Harbor was one 
of the most polluted in the country. However, great effort 
to improve its ecology and environment has transformed it 
into the cleanest major commercially used estuary in the 
United States. Water quality at the south end of the bay 
has been so improved that marine plants and animals now 
thrive where almost no organic life existed 15 years ago. 


Navigation Project 
Ventura Marina 


Ventura Marina is located approximately 6 miles north of 
Channel Islands Harbor. The federal project consists of an 


entrance channel and entrance channel jetties constructed 
by local interests, a detached breakwater to protect the 
entrance channel, a sand trap leeward of the breakwater, 
and facilities for recreational fishing from atop the jetties. 
Controlling depth in the entrance channel is 20 feet. Com- 
pleted in 1973, the project cost $3.4 million, which was 
shared equally by the federal government and local 
interests. 


Since 1963, when the local interest project facilities were 
completed, the Ventura Port District has spent more than 
$6 million for harbor facilities, and private interests have 
spent more than $1.5 million to provide facilities for recrea- 
tion and sport fishing craft. A privately constructed residen- 
tial marina, Ventura Keys, adjoins the harbor and has 
access to the ocean through the Ventura Marina entrance 
channel. In addition to fueling, launching, boat repair, and 
other marina facilities, the harbor has nearly 1,000 slips and 
dry storage for small boats. A visitors’ center for Channel 
Islands National Monument (Anacapa and Santa Barbara 
Islands) is located at Ventura Marina. 


The Corps maintains the marina through yearly dredging 
operations to remove shoals which build up in the harbor 
entrance and main channels. In 1986, $1.6 million was 
used to dredge 850,000 cubic yards of material. 


Navigation Study 
Avalon Bay, Catalina Island 


The Corps of Engineers is studying the feasibility of 
dredging Avalon Bay to a depth of 10 feet below mean low 
water under Section 107 of its Continuing Authorities Pro- 
gram. The study, which is scheduled for completion in 
March 1988, will be sent to the Chief of Engineers and 
Secretary of the Army for review and approval. 


Congress authorized dredging Avalon Bay in the 1986 
Water Resources Development Act pending completion of 
the necessary studies. The Water Act authorized $300,000 
for the work. If the project is approved, its costs will be 
shared equally by federal and nonfederal interests. 


Navigation Study 
North Coast of Los Angeles County 


A continuing need exists for a centrally located harbor of 
refuge in the 30-mile section of coast from Redondo Beach 
Harbor north to the Ventura County line. Currently there 
are no small-craft harbors in this area. This study, autho- 
tized in 1945 and begun in 1968, will provide harbor 
design alternatives for proposed locations. 


While a harbor would provide conveniently located 
berths for the many recreational boaters in an area of over 
7 million people, continuing loss of life and property shows 
the need for a harbor of refuge along this reach of coast. 
Estimates are that, on the average, one fatality, five injuries, 
and around $74 thousand in boat damages occur each year. 
Also, numerous minor accidents and injuries that are not 


reported occur as a result of attempts to launch or land 
small boats through heavy surf. 

Potential addition of 590 boat slips in the Marina del 
Rey Harbor area has been investigated and options pre- 
sented to the State of California Coastal Commission. 
Malibu Creek, Paradise Cove, Point Dume, and Santa 
Monica are other possible locations for a harbor. 

This study is on hold because of the present policy giving 
recreation low priority. 


Navigation Study 
Los Angeles and Long Beach Harbors 


An investigation of Los Angeles and Long Beach Harbors 
began in 1965. Its purpose is to determine whether the 
existing harbors should be modified to handle deeper draft 
vessels, especially those classed as supertankers. 


Population of the area served by Los Angeles and Long 
Beach Harbors (the entire Pacific Southwest) increased 
from 10.7 million in 1960 to about 25 million in 1986. It is 
projected to increase to 34.5 million by the year 2000. 
Commerce through these harbors increased from about 32 
million tons in 1960 to over 90 million tons in 1986. By 
the year 2020, commercial traffic ts expected to reach over 
200 million tons. The outer harbor areas of the Los 
Angeles-Long Beach Harbor complex have potential for 
depths to 100 feet. At present, there are only three ports in 
the United States (Los Angeles, Long Beach, and Seattle) 
where vessels in the 100 thousand tons dead weight load 
range can be fully loaded at berth. Deepening and provid- 
ing additional channels and turning basins in the outer har- 
bors, offshore anchorage and loading facilities for tankers, 
and additional shallow-draft vessel facilities are being 
studied. 


The ports of Los Angeles and Long Beach finalized the 
2020 Master Plan in April 1985. The Los Angeles District 
has assisted the ports in the development of the plan. 


The 2020 plan calls for the development of deep-draft 
approach and inner channels, and the creation of 2,600 
acres of landfill, to allow accommodation of the projected 
cargo throughput and terminal requirements in the San 
Pedro Bay Ports complex by the year 2020. The feasibility 
study will determine the federal interest for specific sites 
within the established parameters of the final programmatic 
2020 Master Plan. Work on the study continued through- 
out 1986. 


As recommended in an interim report made under this 
study authorization, deepening Los Angeles Harbor to a 
controlling depth of 45 feet was authorized in 1976. Con- 
struction began in 1979 and was completed in 1983. A 
final report, which will include recommendations for opti- 
mum development of Los Angeles and Long Beach Harbors 
is scheduled for completion in 1990. 


As part of the feasibility study, the ports, in coordination 
with the Corps, have commissioned a number of forecasting 
studies to determine existing conditions and estimate future 
needs concerning cargo, port facilities, transportation (land 
and sea), and environmental protection and mitigation. 
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The Water Resources Development Act of 1986 autho- 
rized deepening the Los Angeles Harbor entrance channel 
to 70 feet and deepening the Long Beach Harbor entrance 
channel to 76 feet. The material dredged from the channels 
will be used to create 800 acres of land as part of Phase I 
of the San Pedro Bay development. The total cost of these 
efforts is estimated to be $620 million. This cost will be 
shared equally by federal and nonfederal interests. 


Navigation Study 
Oceanside Harbor 

A study to determine the feasibility of modifying the 
existing Oceanside Harbor was started in 1969. The present 
harbor is both inadequate to meet demand for berths and 
suffers damage from excessive wave action inside the har- 
bor. The study is scheduled for completion in October 
1988. It will focus on modifications to prevent damages in 
the harbor due to wave action, 


Navigation Study 
San Diego Harbor 


San Diego Bay is heavily congested with Navy, commer- 
cial, and recreation traffic from Point Loma to the National 
City Marine Terminal. An investigation to determine the 
need for constructing a second entrance to San Diego Har- 
bor was authorized in 1958 and the final report is on hold 
pending receipt and review of additional coastal data. 

The San Diego Port District and the City of Chula Vista 
supported a second harbor entrance through Silver Strand 
for recreation and commercial vessels. Since the Navy did 
not consider this new entrance essential for military opera- 
tions, a draft report was prepared in 1983 recommending 
that further federal action not economically jusitifiec, 


The final report is on hold pending a review of possible 
additional benefits. 


Navigation Study 
Redondo Beach (King) Harbor 


An investigation to determine the need and feasibility of 
modifying the existing breakwater at Redondo Beach 
(King) Harbor was authorized in 1980. The study is in prog- 
ress and expected to be completed in 1988. 


Currently, waves passing through and over the southern 
portion of the north breakwater contribute to high surge 
conditions, which cause navigation hazards, over-topped 
bulkheads, damaged riprap, and flooded harbor facilities 
and parking areas. During the 1982-83 storms, which 
caused $2 million in damages, a 14-foot section of break- 
water was not visible for days at a lime. The winter storms 
of 1986 caused more damage which was repaired in the 
summer of 1986. 


Specifically, the purpose of the study is to examine rais- 
ing the crest of the southern 2,000 feet of the north break- 


water to 22 feet at average low tide. This section of the 
breakwater is now 14 feet high at average low tide whereas 
the northern portion has been built to the 22-foot level. 
Other modifications will also be considered in this 
investigation. 


Navigation Study 
Bolsa Chica Bay (Sunset Bay Area) 


Bolsa Chica Bay is located along the Southern California 
coast in Orange County. It includes open space and oil 
wells. 


An investigation to determine the advisability of con- 
structing a small craft harbor and restoring adjacent wet- 
lands for the benefit of wildlife at Bolsa Chica was autho- 
rized by congressional resolutions in 1964 and 1976 and in 
the Water Resources Development Act of 1986. There is a 
significant unmet demand for local small-craft harbor space 
and a strong desire among residents to retain Bolsa Chica 
Bay as wildlife habitat. This study is intended to provide 
information which could be used in making a decision 
regarding these interests. 


In January 1986, the California Coastal Commission condi- 
tionally approved Orange County’s focal coastal plan, includ- 
ing residential and commercial development a recreation mar- 
ina, and wetland restoration. No feasibility conclusions have 
been determined by federal or nonfederal interests. 


The Water Resources Development Act of 1986 condi- 
tionally authorized federal participation on a demonstration 
project for the Bolsa Chica area for navigation, wetland 
preservation, flood control, and other purposes and directs 
the Corps of Engineers to expedite completion of this effort. 
It also requires local interests to repay the federal govern- 
ment for all costs of construction, maintenance, and feasibil- 
ity studies with interest. 


Navigation Study 
Ventura Marina 

A navigation study authorized in 1973 and initially 
funded in 1985 is underway to determine possible solutions 
to a winter shoaling problem in the entrance channel which 
makes navigation extremely hazardous and renders the har- 
bor unusable for two months of the year. Possible solutions 


may include improvement of the detached breakwater 
and/or redesign of the sand trap to reduce shoaling. The 
Ventura Port District, the local sponsor, is strongly commit- 
ted to modifying the harbor. 

The total estimated study cost is $550,000 (to be shared in 
part with local interests). The reconnaissance phase was com- 
pleted in 1986. The feasibility study was started in 1987 and 
is scheduled for completion in 1989. 


Navigation Study 
West Newport Beach Harbor 


The need for marina facilities in southern California is 
substantial. Most area harbors have waiting lists of over 
500 people. Boaters from all over the Los Angeles Metro- 
politan area would be served by this proposed marina proj- 
ect that will provide berths for 1,500 to 3,000 small craft, 
and a new channel to the Pacific Ocean. Local communities 
of Huntington Beach, Fountain Valley, Costa Mesa, and 
Newport Beach would receive direct benefits. 


The purpose of this study, authorized in 1975, is to 
determine if a harbor in the wetland area in the vicinity of 
the mouth of the Santa Ana River near West Newport 
Beach would best meet current and future needs. Concerns 
for 92 acres of the wetland slated to be a preserve as part 
of the Santa Ana River flood control project will be 
addressed by a reconnaissance level study. The California 
Coastal Commission must then approve any plan for 
development. 


The estimated cost of the study (October 1984 dollars) is 
$1.2 million, but funds have not yet been appropriated. 


Shoreline Erosion Study 
Rancho Palos Verdes 


The Water Resources Development Act of 1986 autho- 
rized the Corps of Engineers to study the feasibility of con- 
structing shoreline mitigation measures along the Rancho 
Palos Verdes coastline and in the city of Rolling Hills. The 
study is to provide additional stabilization for the Portu- 
guese Bend Jandslide area and adjacent landslide areas. The 
Water Act requires that a feasibility report on the study be 
submitted to Congress no later than November 1988. How- 
ever, funds have not been provided to begin the study. 


Los Angeles County 
Drainage Area Project 


Legend 


NAME 
~~~— Drainage Area Boundary 
v Debris Basin 
av Reservoir 
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Los Angeles County 


Drainage Area Project 


Projects 


(3 MULTIPURPOSE 
98a Lopez Dam 

98b Hansen Dam 
98c Sepulveda Dam 
98d Santa Fe Dam 
98e Whittier Narrows 


56 


Multipurpose and Single Purpose 
Flood Control Project 
Los Angeles County Drainage Area Project 


This comprehensive project includes facilities on the main- 
stems and tributaries of the Los Angeles, San Gabriel and 
Rio Hondo Rivers, and Ballona Creek. The Los Angeles 
County Department of Public Works, formerly the Los 
Angeles County Flood Control District, and the Corps of 
Engineers worked together to construct five dams, 22 debris 
basins, nearly 300 miles of improved channels, and extensive 
recreational facilities {for camping, picnicking, hiking, bi- 
cycling, golf, archery, and tennis, as well as water-oriented 
activities such as fishing, swimming, boating, and water ski- 
ing). The current project provides 22 miles of bicycle and 
equestrian trails along Los Angeles and Rio Hondo River 
flood control channels. The Corps maintains the five flood 
control dams and 38 miles of channel, and Los Angeles 
County maintains the other 257 miles of channel. 


The initial project cost was $442 million, of which $359 
million was federal cost and $83 million was nonfederal 
cost. An additional $14 million (October 1984 dollars) will 
be spent on the recreation trail facility. 


Over the past 40 years, the project has prevented over 
$3.6 billion in flood damage. In addition to providing flood 
protection, the project contributes to ground water recharge 
through a system of spreading grounds that are fed flood- 
water from debris basins and reservoirs. This water perco- 
lates through sand and gravel into the ground water basin. 
The County Department of Public Works has installed spe- 
cial inflatable dams in soft-bottom sections of the San 
Gabriel River to trap end flow from storms, allowing addi- 
tional percolation to the ground water. Each year the proj- 
ect adds more than 330 thousand acre-feet of water to the 
underground supply. On the basis of a per capita daily use 
of 150 gallons, the added water meets the annual needs of 
almost 2 million people. 

The channels were beginning to show signs of wear, par- 
ticularly due to erosion. A series of projects to restore the 
channels is nearing completion. The estimated cost is $34 
million, including the remaining work. All work should be 
completed in 1988. 


A study of the project is underway to identify means for 
improving the flood control capabilities of the system. 


Multipurpose and Single Purpose 
Flood Control Project 
Hansen Dam 


Hansen Dam is an earthfill structure 97 feet high and 
10,475 feet long in Tujunga Wash about 9.9 miles 
upstream from its junction with the Los Angeles River. The 
dam can impound 26,694 acre-feet of floodwater. It was 
completed in 1940 at a federal cost of $11.3 million. Facili- 
ties for recreation, which were developed by the City of 
Los Angeles for $4 million, consist of picnic areas, riding 
and hiking trails, a golf course, and baseball fields. A 125- 
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acre lake with boat landing ramps and a swimming beach 
were also developed, but sedimentation has since filléd in 
the lake. Since 1981, the sand and gravel operators in the 
flood basin have removed some of the commercially valu- 
able sediment. The funds generated by sand and gravel min- 
ing will be used to develop and maintain recreation facili- 
ties as well as to help maintain water conservation activities 
at Hansen Dam. 


Multipurpose and Single Purpose 
Flood Control Project 
Lopez Dam 

Lopez Dam is on Pacoima Wash about 6 miles upstream 
from the junction with Tujunga Wash. It is an earthfill 
structure 50 feet high and 1300 feet long and can impound 


444 acre-feet of floodwater. The project was completed in 
1954 at a federal cost of $729 thousand. 


Multipurpose and Single Purpose 
Flood Control Project 
Santa Fe Dam 


A major feature of the Los Angeles County Flood Con- 
trol System, Santa Fe Dam is an earthfill structure 92 feet 
high, 23,800 feet long, and 29 miles upstream from the 
mouth of the San Gabriel River. Completed in 1948 at a 
federal cost of $12.6 million, the reservoir can impound 
32,100 acre-feet of floodwater. The project is also designed 
to provide a total of about 18,360 acres of park facilities in 
the flood control basin. 


Existing recreation facilities (jointly provided by the 
Corps of Engineers and Los Angeles County) include a 20- 
acre lake, a swimming beach, and picnic facilities. Improve- 
ments for recreation use include a 50-acre expansion of the 
lake, equestrian trails, a group camping area, and additional 
picnic facilities at a total cost of about $16 million, to be 
shared equally with Los Angeles County. 

Budget restraints have limited progress on this project; no 
funds for additional construction are provided for fiscal year 
1986. 


Multipurpose and Single Purpose 
Flood Control Project 
Sepulveda Dam 


Sepulveda Dam is on the upper Los Angeles River 
approximately 43 miles above the mouth. The dam is an 
earthfill structure 57 feet high and 15,444 feet long, and 
can impound 17,425 acre-feet of floodwater. The project 
was completed in 1941 at a federal cost of $6.7 million. 
Since then, Sepulveda Reservoir has been a major recrea- 
tion area for the people of the San Fernando Valley, includ- 
ing residents of nearby Burbank, Sherman Oaks, Encino, 
Reseda, Northridge, Sepulveda, and Van Nuys. Facilities 
include golf courses, riding and hiking trails, model plane 


fields, archery ranges, tennis and basketball courts, a bicycle 
racetrack, a baseball field, and picnic areas. A few acres in 
the project area are leased to local agencies that sponsor 
youth group activities. Approximately $5.3 million was 
spent developing these facilities through the years. 


As the surrounding communities continue to grow, the 
need for additional recreation areas increases. Proposed 
improvements to the recreation areas include picnic areas, a 
sports ficld, and a trail system, totaling about 2,031 acres 
for recreation use. 


Many of the proposed improvements have been designed 
and some have been constructed. To date the federal 
government has spent $1.9 million. Total cost of the 
improvements is estimated at $20 million of which $10 mil- 
lion would be the federal share. The City of Los Angeles 
Recreation and Parks Department is cosponsoring the 
development and is sharing all costs. For Fiscal Year 1985, 
$2.6 million was allocated to construct a recreation lake. 
Completion of the other features is indefinite, pending 
further funding. 


Multipurpose and Single Purpose 
Flood Control Project 
Whittier Narrows Dam 


Whittier Narrows Dam is across the main channels of the 
Rio Hondo and the San Gabriel Rivers about 10 miles east 


of the City of Los Angeles. The dam is an earth fill struc- 
ture 56 feet high and 16,960 feet long than can impound 
35,100 acre-feet of floodwater. It was completed in 1957 at 
a federal cost of $32.3 million. 


Under a lease from the federal government, and support 
from the Los Angeles County Department of Parks and 
Recreation and the City of Pico Rivera Department of Pub- 
lic Works, Whittier Narrows has been developed into one 
of the most important recreation areas in the east-central 
Los Angeles area, serving hundreds of thousands of visitors 
each year. Central city areas of El Monte, South El Monte, 
Pico Rivera, Rosemead, Montebcilo, Monterey Park, and 
the City of Industry rely heavily on this park. With an 
eventual developed park area of 1900 acres, facilities cur- 
rently include a 77-acre lake, picnic areas, golf courses, a 
tent and recreational vehicle campground, active sports 
areas, a wildlife preserve, a model hobby area, equestrian 
facilities, and a visitor center. Activities provided for 
include boating, fishing, skeet, baseball, golf, and picnick- 
ing. A few acres are leased to local agencies that sponsor 
youth group activities. 


The total cost of the recreation improvements is esti- 
mated at $15 million (October 1984 dollars) of which $7.5 
million is the federal share. Although $6.2 million of fed- 
eral funds have been spent to date, no funds were in the 
1987 budget. 


Santa Ana River Basin 
and Orange County Projects 


Projects 


( MULTIPURPOSE AND SINGLE PURPOSE 
FLOOD CONTROL PROJECTS 


99a 
99b 
99c 
99d 
99e 
99f 
99p 
99h 
991 

99) 

99k 


991 
99m 
99n 
990 
99p 


Brea Dam 

Fullerton Dam 

Carbon Canyon Dam and Channel 

Santa Ana River Main Stem 

Santiago Creek Channel 

Oak Street Drain 

Prado Dam 

San Antonio Dam 

Cucamonga Creek and Tributaries 

Lytle and Cajon Creeks Channe! Improvements 
Devil, East Twin, and Warm Creeks Channel 
Improvements and Lytle Creek Levee 

San Antonio and Chino Creeks Channel 
Riverside Levees 

Lytle and Warm Creeks Project 

Mill Creek Levees 

San Jacinto River Levee and Bautista 

Creek Channel 


© INACTIVE PROJECT UNITS 
(MULTIPURPOSE) 


99q 
99r 


University Wash and Spring Brook 
Aliso Creek, San Juan, Trabuco 
and Villa Park Dams 
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Santa Ana River Basin 
and Orange County Projects 


Multipurpose and Single Purpose 
Flood Control Project 
Santa Ana River Basin and Orange County 


Within the 3,200 square miles of the Santa Ana River 
Basin there are over 2 million people and several major 
industrial and commercial complexes. All of Grange 
County and parts of Los Angeles, Riverside, and San Ber- 
nardino counties are included in this area. 


Although a single comprehensive plan for flood control has 
been developed for the basin, improvements have been pro- 
vided, as directed by Congress, under two basic authoriza- 
tions. One of these provides for protection of the metro- 
politan area of Orange County, which includes some areas 
outside the Santa Ana River Basin. The other authorization 
provides for flood control in other areas of the basin. Sep- 
arate elements of the project are discussed in the following 
articles. A map of the project is shown on the opposite page. 


Extensive facilities for public use have been provided by 
local interests and the Corps of Engineers (separately or in 
partnership) at many of the project units. In general, picnic 
areas and campgrounds, golf courses, tennis courts, playing 
fields, and hiking, bicycling, and equestrian trails are widely 
available in project areas. Some project units have recrea- 
tion lakes and special group use areas such as YMCA and 
Girl Scout camps. Specialized facilities such as minibike 
parks and model airplane fields have been made available. 
Natural areas have been preserved and ecological features 
have been enhanced by restoration and beautification pro- 
grams. Local interests and the Corps of Engineers have 
plans for future development of additional public use facili- 
ties. Specific information on the facilities at a particular 
project is available from the Los Angeles District of the 
Corps of Engineers. 


Multipurpose and Single Purpose 
Flood Control Project 
Carbon Canyon Dam and Channel 


Carbon Canyon Dam and channel together protect about 
8,800 acres of metropolitan and rural areas of Anaheim and 
Los Alamitos, and the Los Alamitos Naval Air Station. The 
project is located near the mouth of Carbon Canyon, 16 
miles northeast of Santa Ana and 4 miles east of Brea. 


The dam is an earthfill structure 99 feet high and 2,610 
feet long that can impound 6,600 acre-feet of floodwater. A 
4,080 foot concrete flood control channel extends down- 
stream from the dam and atds in water conservation bene- 
fits by directing regulated floodflows to spreading ground 
downstream. 


The project was completed in 1961 at a federal cost of 
$5.3 million. 


A multitude of recreation opportunities are offered at this 
regional facility. Existing development includes a 4-acre 
fishing lake, picnicking and children’s play area, a 2-mile 
bike trail, a hiking and equestrian trail, multipurpose courts 
and field, entrance station, restrooms, parking areas, and an 
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administration/ visitor center building at a cost of about 
$2.2 million that was shared equally with the County of 
Orange. No further improvements are currently planned 
between the Corps of Engineers and the nonfederal sponsor. 


The dam and channel will be restudied as part of the 
Santa Ana River Basin and Orange County, Interim 3. 


Multipurpose and Single Purpose 
Flood Control Project 
Fullerton Dam 


Fullerton Dam is on East Fullerton Creek 4 miles up- 
stream from the junction with Brea Creek and 2 miles 
northeast of Fullerton. 


The dam is an earthftil structure 46 feet high and 575 
feet long and can impound 800 acre-feet of floodwater. 


The project was completed in 1941 at a federal cost of 
$411 thousand. 


A wide variety of recreational opportunities are offered 
at the regional park, developed within the flood control 
basin. There are picnic areas, shade pavillions, bicycle and 
hiking trails, a natural amphitheater, turfed play areas, 
equestrian trials, and for the athletically minded, the multi- 
purpose sports complex which features basketball, sand 
volleyball, and racket/handball courts. The park also fea- 
tures a three-acre lake for open fishing, baseball diamonds, 
and two tot lots. 

The total cost of the recreation improvements is esti- 
mated at $2.4 million (Aug. 1974 dollars) of which $1.2 is 
the federal share. No additional improvements have been 
planned. 

Fullerton Dam will be restudied as part of the Santa Ana 
River Basin and Orange County, Interim 3. 


Multipurpose and Single Purpose 
Flood Control Project 
Brea Dam 


Brea Dam is on Brea Creek about 8 miles upstream from 
the junction with Coyote Creek. 


The dam is an earthfill structure 87 feet high and 1,765 
feet long and can impound 4,000 acre-feet of floodwater. 


The project was completed in 1942 at a federal cost of 
$1.2 million. 


Under a recreation lease from the federal government, 
the City of Fullerton has developed one 18-hole golf course 
within the rights-of-way of the flood control basin. Under a 
sublease with the City, the YMCA, a child development 
center, a youth center, and public tennis facility also exist. 

Since October 1985, the City has been working on updat- 
ing the existing 1960 master plan at Brea Dam flood con- 
trol basin. Budget restraints within the City have limited 
progress on this project. No federal funds have been re- 
quested to complete this work. 


Brea Dam will be restudied as part of the Santa Ana 
River Basin and Orange County, Interim 3. 


Multipurpose and Single Purpose 
Flood Control Project 

Santa Ana River Main Stem, Santiago 
Creek, and Oak Street Drain 


The project is located along a 75-mile reach of the Santa 
Ana River in Orange, Riverside and San Bernardino Coun- 
ties adjoining metropolitan Los Angeles. A severe flood 
threat exists within Orange County downstream from Prado 
Reservoir, which could cause damages in excess of $11 bil- 
lion and could endanger and disrupt the lives of over 2 mil- 
lion people. Damages upstream from Prado Reservoir could 
exceed $450 million. The recommended project, estimated 
to cost $1.1 billion, includes construction of the Seven 
Oaks Dam at a reservoir capacity of 160,000 acre feet; 
implementation of 30 miles of flood plain management of 
the 100-year flood overflow area between the Seven Oaks 
damsite and the existing Prado Reservoir; acquisition of 
1,500 acres of post-project flood plain and bank stabiliza- 
tion in the Santa Ana Canyon; raising of Prado Dam by 30 
fect 10 increase reservoir storage capacity from 195,000 
acre-feet to 357,000 acre-feet; modification of 3.1 miles of 
channel along Oak Street Drain in Corona to provide 100- 
year level of protection; construction of a detention basin 
and modification of 1.7 miles of channel along Santiago 
Creek; channel improvements along 23 miles of the river 
from Prado Dam to the Pacific Ocean; and at the mouth of 
the river, purchase of 8 acres of salt marsh for mitigation of 
project effects and 84 acres for preservation of endangered 
species. In addition, the plan includes recreational develop- 
ment to provide a greenbelt recreation system along the 
project length. 

Local opposition to use the Mentone site for the pro- 
posed upstream dam prompted a supplemental design study. 


An upstream storage alternative study final report was 
completed in December 1985. The report recommendation, 
approved by the Board of Engineers for Rivers and Harbors 
in April 1986, calls for construction of the Seven Oaks 
Dam, located 4 miles upstream from the Mentone site in 
the mouth of the upper Santa Ana Canyon. 

Overall project costs (federal and local) will be approxi- 
mately $1.1 billion (1985 dollars), About $4 million was 
budgeted for 1986, and $6 million for 1987. 


Multipurpose and Single Purpose 
Flood Control Project 
Santiago Creek Channel 

Santiago Creek is a direct tributary to the Santa Ana 
River. A proposed flood control project would consist of a 
rectangular concrete channel with a capacity of 23 thou- 
sand cubic feet per second along the lower 2.5 miles of the 
creck. Limited channel improvements are planned for the 3- 
mile reach upstream from the proposed channel. 


Currently there are three city parks, one city golf course 
and two county regional parks along the channel. 
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Multipurpose and Single Purpose 
Flood Control Project 
Oak Street Drain 


A flood control project on Oak Street Drain in Corona 
consists of a debris basin in conjunction with a concrete 
channel along the 2.7 miles upstream from Temescal Wash, 
and a collector system (a channel from Lincoln Avenue to 
Oak Street Drain). The recommended improvements would 
permit a 5,800 to 9,000 cubic feet per second flow rate for 
Oak Street Drain. 


Multipurpose and Single Purpose 
Flood Control Project 
Prado Dam 


Prado Dam is an earthfill structure 106 feet high and 
2280 fect long located in Riverside County about 30 miles 
upstream from the mouth of the Santa Ana River. It forms 
a 196,000 acre-foot reservoir (in Riverside and San Bernar- 
dino Counties) for flood control and other purposes. The 
project was completed in 1941 at a federal cost of $9.5 
million. 


Prado Dam is the only flood control reservoir along the 
Santa Ana River. Although it has functioned efficiently since 
its completion and has prevented flood damages estimated at 
over $500 million, the probable maximum flood would over- 
top the existing dam by 4.4 feet, probably causing cata- 
strophic flooding of highly urbanized areas of Orange 
County, over $5 billion in damages, and loss of life. 


The goal of the Dam Safety Assurance Program at this 
site is to modify the dam and spillway. Recommended 
modifications include raising the dam embankment and 
modifying the spillway to include dikes. 


Estimated costs to modify the dam are $8.3 million 
(October 1986 dollars), all federal costs. Under the Dam 
Safety Assurance program, no local support or funding is 
required. Both a reconnaissance report and a general design 
memorandum dealing with modifying the dam are being 
reviewed. 

Recreational developments include picnic areas, target 
shooting facilities, sporting dog arca, equestrian area, an 
airport, and an active sports area. An ongoing $8 million 
program to develop Prado into a major regional park with 
1,000 developed acres (costs to be shared equa!ly with local 
interests) is nearing completion. To date, federal costs are 
$3.6 million, but no funds were included in the 1987 
budget to complete the recreation program. 


Multipurpose and Single Purpose 
Flood Control Project 
Cucamonga Creek and Tributaries 


Cucamonga Creck, located about 40 miles east of Los 
Angeles, was in the past a flood threat to numerous com- 
munities in San Bernardino and Riverside Counties, includ- 


ing Upland, Ontario, Rancho Cucamonga, Alta Loma, and 
San Antonio Heights. 


This project was designed and constructed to protect over 
$850 million in property including a 19 thousand acre over- 
flow area that includes commercial, industrial, and residen- 
tial properties. It protects Ontario International Airport, 
San Antonio Community Hospital, the Colorado River 
Aqueduct, and major railroads and interstate highways, 


This protection was achieved by relocating six railroad 
and one highway bridges, and constructing 28 miles of con- 
crete lined channels, 10 debris basins, and outlet structures. 
Six miles of recreation trails with two rest areas and five 
bridges were also included. 


The project was completed in 1986 at a cost of about 
$118 million. The federal share of this cost was $94 million 
and the local share was $24 million. It prevented an esti- 
mated $28 million in damages in the winter and spring of 
1983 alone. 


Multipurpose and Single Purpose 
Flood Control Project 

Devil, East Twin, and Warm Creeks 
Channel Improvements and Lytle 
Creek Levee 


Devil Creek improvements, completed in 1958, divert 
floodflows from Devil and Badger Creeks to the adjacent 
Cajon Creek drainage. The facilities consist of an intercept- 
ing levee, an intake structure, and a concrete channel to 
Cajon Creek. Improvements on East Twin and Warm 
Creeks include revetment along local interest levees on 
Waterman and East Twin Creeks, a concrete channel along 
the lower reaches of East Twin and Warm Creeks, and 
revetment of channel side slopes. These improvements were 
completed in 1961. Lytle Creek levee, completed in 1965, 
extends along the right bank of the creek near Cajon Creek. 
This improvement is an addition to the Lytle and Cajon 
Creeks Channel Improvement Project. 


The federal cost of improvements on Devil, East Twin, 
Warm, and Lytle Creeks was $7.8 million. The local inter- 
est cost was $3.3 million, These flood control works are 
designed to protect parts of San Bernardino and suburban 
areas nearby, and to protect water wells for Rialto, Bloom- 
ington, and adjacent irrigated farmlands. 


Multipurpose and Single Purpose 
Flood Control Project 

Lytle and Cajon Creeks Channel 
Improvements 


The channel improvement project on Lytle and Cajon 
Creeks extends from 10 miles northwest to 2 miles south of 
San Bernardino. It includes collecting levees and groins, an 
improved channel along the west branch of Lytle Creek, 
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and provisions for bypassing floodflows into the east branch 
of Lytle Creek. 

Completed in 1948 at a federal cost of $7.6 million and 
a local cost of $600 thousand, the project protects parts of 
San Bernardino and Colton, adjacent suburban areas, and 
segments of transcontinental transportation systems. 


Multipurpose and Single Purpose 
Flood Control Project 
Lytle and Warm Creeks Project 


Lytle and Warm Creeks flow through San Bernardino 
and Colton, passing through a heavily developed area. They 
join the Santa Ana River Main Stem at the junction of two 
major interstate highways: I-10 (east-west) and I-15 (north- 
south). The main east-west rail line for Southern California 
is also at this juncture. Accordingly, flood controls works in 
this area affect all of Southern California. 

Improvements on Lytle and Warm Creeks were com- 
pleted in December 1979 at a cost of $44.4 million ($37.6 
million federal and $6.8 million nonfederal). The project 
consists of a channel along 3.5 miles of the east branch of 
Lytle Creek, a channel along 1.5 miles of Warm Creek, and 
channels and levees along 1.8 miles of the Santa Ana River. 
A 3,600 acre overflow area that includes commercial, 
industrial, and residential properties in San Bernardino and 
Colton is protected by the project improvements. 


A review of the completed project was finished in May 
1984. The purpose of the review was to develop a solution 
to a problem at the I-10/I-15 overcrossing where unex- 
pected sediment buildup of up to 7 feet in some areas 
reduced channel capacity of both the Santa Ana River 
Main Stem and Lytle Creek. The modifications consist of 
raising existing levees; lowering an existing stabilizer and a 
short reach of concrete chute; removing existing centerline 
dentates; deepening toes of revetted levees; and constructing 
a levee, a wall, and a 370-foot side drain channel, on the 
east side of the Santa Ana River. 

These modifications were necessary for two important rea- 
sons: first, any flood greater than a 70-year frequency flood 
could damage urban areas, and second, required channel 
maintenance was extremely costly under existing conditions. 

The modifications were completed in 1987 at a cost of 
about $3 million. 


Multipurpose and Single Purpose 
Flood Control Project 
Mill Creek Levees 


Mill Creek is located 5 miles northeast of Redlands, near 
the base of the San Bernardino Mountains in San Bernar- 
dino County. A levee project along the south bank of the 
creek extends from the mouth of Mill Creek Canyon down- 
stream for 2.4 miles almost to the junction of the creek and 
the Santa Ana River. 

Federal cost of the levees was $618 thousand and the 
tocal cost was $136 thousand. The project protects urban 
and agricultural areas in Redlands and Mentone. 


Multipurpose and Single Purpose 
Flood Control Project 
Riverside Levees 


The Riverside Levees Project is located along both sides 
of a 5-mile reach of the Santa Ana River near Riverside, in 
Riverside County. Completed in 1958, the project cost $4 
million, of which $2.1 million was federal cost. The project 
protects the northwest section of Riverside and nearly all of 
Rubidoux. 


Multipurpose and Single Purpose 
Flood Control Project 
San Antonio Dam 


San Antonio Dam is an earthfill structure 160 feet high 
and 3,850 feet long that can impound 7,700 acre-feet of 
flood water. [It is on San Antonio Creek about 20 miles (via 
Chino Creek) upstream from Prado Dam. 


In conjunction with downstream channel improvements 
(on San Antonio and Chino Creeks), the dam protects agri- 
cultural lands and residential, commercial, and industrial 
properties in Pomona, Claremont, Chino, Ontario, and 
Upland. Recreational development at San Antonio Dam 
would be considered if a locai sponsor presents an accept- 
able general plan. 

The dam was completed in 1956 at a federal cost of $7 
million. 


Multipurpose and Single Purpose 
Flood Control Project 
San Antonio and Chino Creeks Channel 


An improved channel on 5.2 miles of Chino Creek and 
on 10.5 miles of its tributary, San Antonio Creek, extends 
from San Antonio Dam downstream to the reservoir area 
of Prado Dam. 


The project was completed in 1960 at a federal cost of 
$10.9 million. 


In conjunction with San Antonio Dam, the channel im- 
provements provide flood protection to agricultural, residen- 
tial, commercial, and industrial areas in Pomona, Clare- 
mont, Chino, Ontario, and Upland. 


Multipurpose and Single Purpose 
Flood Control Project 
San Jacinto River Levee and 
Bautista Creek Channel 

This flood control project is in Riverside County near 
San Jacinto, Hemet, and Valle Vista. Floods during Febru- 
ary 1980 resulted in complete failure and breakout of flows 


from levees which had been in place since 1961. Flood 
damages totaled $20 million. 
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The original project consisted of a levee along the left 
bank of the river and a concrete lined channel along the 
creck upstream from State Highway 74. The federal cost for 
these improvements was $3 million, and the local cost was 
$928 thousand. 


The recent project, built in response to flood damages in 
1980, was completed in December 1984. This remedial 
construction consisted of 48 stone groins on the San Jacinto 
River levee, and a 7,330-foot concrete lined trapezoidal and 
rectangular channel on Bautista Creek. The total cost for 
this work was $11.4 million, of which $9.4 million was the 
federal cost. 


Multipurpose and Single Purpose 
Flood Control Project 

Aliso Creek, San Juan, Trabuco, 
and Villa Park Dams 


Earthfill dams, reservoirs, or detention basins on Aliso, 
San Juan, and Santiago Creeks and Arroyo Trabuco were 
authorized as units of the Santa Ana River Basin and 
Orange County Project by the 1936 Flood Control Act, as 
amended. Aliso Creek, San Juan, and Trabuco Dams are 
inactive because they were not found economically feasible 
in the preliminary planning stage. 


With the approval of the California Department of Water 
Resources, the Orange County Flood Control District com- 
pleted a dam and reservoir at the Villa Park site in 1962. 
This project is smailer than the improvement authorized. 


All of the authorized but inactive project units (including 
the Villa Park site) will be restudied in an on-going investi- 
gation of the Santa Ana River Basin and Orange County 
Project. 


Multipurpose and Single Purpose 
Flood Control Project 
University Wash and Spring Brook 


As authorized, the University Wash and Spring Brock 
Project would consist of 2.7 miles of covered concrete 
channel along University Wash and 2.2 miles of earth 
channel along Spring Brook. These improvements, which 
would be in Riverside, are now classified “inactive” because 
they were found to be economically infeasible in the pre- 
construction planning stage. 


Flood Control Project 
Calleguas Creek 


Calleguas Creek and its tributaries flow through the 
rapidly growing residential, industrial, and agricultural por- 
tions of south Ventura County (a 325 square-mile basin), 
and then empty into the Pacific Ocean at the Point Mugu 
Naval Base. Area population has increased from 42 thou- 
sand in 1960 to about 275 thousand in 1984. 


Due to damages caused by storms in 1980 and 1983, the 
President twice declared Ventura County a disaster area. 
Along Calleguas Creek, damages amounted to $25 million 
in 1980 when debris filled the channel and flows broke out 
of the existing nonfederal levee system. The most recent 
flood, in March 1983, caused an estimated $39 million in 
damages to upstream urban areas, downstream high value 
agricultural land, public property, and to the channels 
themselves. 


Local interests constructed channel improvements in the 
Simi Valley area, and it appearsa that any additional work 
would not currently be economically feasible. 


A report by the Corps of Engineers South Pacific Div- 
ision Engineer is scheduled for completion in June 1988. 


Flood Control Project 
Kenter Canyon Conduit and Channel 


Built as an emergency relief project in 1937, Kenter 
Canyon Conduit and Channel is located in the southwest- 
ern part of Los Angeles County. It begins near the intersec- 
tion of Wilshire Boulevard and McClellan Drive in Los 
Angeles, extends for most of its 3-mile length beneath 
Broadway and Colorado Avenues in Santa Monica, and 
then empties into the Pacific Ocean at Pico Boulevard. 


The federal cost of the improvement was $1 million, and 
the nonfederal cost was $125 thousand. 


Flood Control Project 
San Diego River Levee and 
Channel Improvements 


The San Diego River Levee and Channel Improvement 
Project extends from a location near Morena Boulevard to 
the Pacific Ocean. Flood control features of the project are 
part of a dual-purpose project for shallow-draft navigation 
on Mission Bay and flood control along the lower San 
Diego River. The flood control features consist of a flood- 
way along the lower 3.3 miles of the river and alteration of 
a railroad bridge that crosses the floodway. 


Since the floodway was completed in 1953 (at a cost of 
$5.5 million, shared equally by federal and local interests), 
its south jetty has been extended, and the middle jetty (a 
feature integral to both the flood control and navigation 
functions) has been restored to provide increased flood pro- 
tection. The cost of these modifications was about $412 
thousand. Plans call for removal of a sand barrier at the 
mouth of the floodway at an estimated cost of $9.7 million 
(October 1984 dollars). 


65 


The completed flood control improvements are main- 
tained by the City of San Diego. Also, local interests must 
protect the carrying capacity of the floodway from future 
encroachment or obstruction. 


Flood Control Project 
San Diego River (Mission Valley) 
Project 


Now inactive, the San Diego River (Mission Valley) Proj- 
ect was to consist principally of a concrete lined channel 
along the river from near Zion Avenue in Grantville down- 
stream to near the upper end of the San Diego River Flood 
way. Other project features included a transition to the 
floodway, two inlet levees at the upstream end of the chan- 
nel, and short sections of channel at the lower ends of 
Alvarado, Murphy, and Murray Canyons. The project 
would have protected a 2,400 acre overflow area that 
includes developing commercial, industrial, and resort prop- 
erties in Mission Valley. 


Reformulation studies during preconstruction planning 
showed that the authorized improvements were not justi- 
fied, and the project was classified as inactive pending con- 
sideration of alternatives that include nonstructural mea- 
sures. Such consideration was included in a study of 18 
streams in San Diego County that identified four streams 
where flood control projects may be feasible (see San Diego 
County Streams Study). This particular project was not 
included in the four. 


Flood Control Project 
San Luis Rey River 


Residents and businesses in the rapidly growing San Luis 
Rey River Valley will be protected by this flood control 
project which is located along the lower 7.2 miles of the 
San Luis Rey River in northern San Diego County, near 
Oceanside. 


Storms in 1978 and 1980 caused $4 million and $2 mil- 
lion in damages, respectively (1982 dollars). 


At the request of local sponsors in 1987, the Corps did 
additional studies to modify the plan of improvement to 
minimize adverse impacts on an endangered species, the 
least bell’s vireo, and its habitat. A supplemental General 
Design Memorandum will be completed early in 1988, and 
construction is scheduled to start on the modified plan in 
the summer of 1988. 


The cost is estimated to be about $44 million, of which 
$11 million will be the local share. 


Flood Control Project 
Santa Clara River Basin Project 


An overall plan for flood control on the Santa Clara 
River was authorized in 1948. The two-unit development 
consists of the Santa Clara River Levee (completed) and the 
Santa Paula Creek Channel and Debris Basins (in final 
Design Stage). Santa Paula Creek is a tributary stream that 
joins the Santa Clara River from the north at Santa Paula. 


Flood Control Project 
Santa Clara River Levee 

The Santa Clara River levee extends for 4.7 miles along 
the left bank of the lower river. A 53 thousand acre over- 
flow area that includes Oxnard and a Navy base at Port 
Hueneme is protected by this improvement. 

The project was completed in 1961 for a total cost of $3 
million, including $2.1 million in federal funds. 

Since its completion, the levee has prevented an esti- 
mated $150 million in damage, including $60 million pre- 
vented in the 1978 floods alone. 


Flood Control Project 
Santa Paula Creek Channel 
and Debris Basins 

Santa Paula Creek flows through the City of Santa Paula, 
a city of about 30 thousand people in Ventura County. The 
authorized project called for two debris basins and 4.3 
miles of concrete lined channel to protect Jand and 
improvements valued at $140 million (October 1982 
dollars). 

In compliance with a court order issued in 1975, the 
Corps of Engineers initiated a review of flood control alter- 
natives because the original project planning did not 
comply with the National Environmental Policy Act. In the 
process of this review, the authorized project was found to 
be no longer economically justified. 

The immediate concern in this project is to remove the 
severely damaged 1800-foot-long federally constructed con- 
crete channel which was built before the court halted con- 
struction in 1975, The existing channel cannot function as 
designed without additional upstream work. In its current 
damaged state the channel poses a greater flood threat than 
did the undeveloped creek. However, local interests do not 
support removing the concrete channel and have expressed 
a desire to find a structural solution. 

The overall cost for the project as originally planned was 
$39 million, and the cost for removing the channel is esti- 
mated at about $2.8 million (October 1986 dollars). 


Other Flood Control Project 
Stewart Canyon Debris Basin 
and Channel 
Stewart Canyon Debris Basin is located at the mouth of 
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Stewart Canyon and has a capacity of 300 thousand cubic 
yards. A 4,500-foot concrete channel extends from the 
debris basin, through Ojai, then to a dumped stone transi- 
tion, and finally to a natural channel south of the city. 


The project was completed in 1963 at a total cost of $1.3 
million, of which $940 thousand was the federal cost. 


In addition to protecting Ojai (except from floods which 
originate east of Stewart Canyon), the project protects 
nearby agricultural areas, a stretch of State Highway 150, 
and a branch line railroad. 


Flood Control Project 
Sweetwater River Project 


The Sweetwater River enters San Diego Bay after passing 
through areas of metropolitan San Deigo, including Chula 
Vista and National City. Because the lower Sweetwater 
River Valley area of San Diego has been expanding rapidly 
in recent years, flood control is now urgently needed to 
protect new development, even though two upstream water 
conservation reservoirs provide a reduction in peak 
floodflows. 


The approved plan calls for constructing about 3.2 miles 
of channel improvements along the Sweetwater River from 
the Route 805 freeway to San Diego Bay. This work is in 
conjunction with State Route 54 and Interstate Route 5 
construction (which also includes constructing two railroad 
bridges). Combining the flood control and highway con- 
struction plans permits the most efficient use of the limited 
lands available in the Sweetwater River Valley and will 
reduce the cost of both improvements. Less land is required 
for rights-of-way, relocation costs will be shared, and exca- 
vated materials from the channel are used in the construc- 
tion of the highway embankment. The California Depart- 
ment of Transportation (CALTRANS) is coordinating both 
the freeway and flood control projects, while the Corps of 
Engineers is providing funds for the flood control aspect of 
the project. 


Landscaping measures will be an important part of the 
project and trees and shrubs planted along both banks of 
the channel will screen it from the highway. Equestrian and 
bicycle trails are planned to complement the proposed 
Sweetwater Regional Park at the upstream end of the flood 
control channel. In addition, 188 acres of marshland at the 
mouth of the channel in San Diego Bay were to be pro- 
vided by the County of San Diego, the Cities of Chula 
Vista and National City, and the landowner. For mitigation 
for habitat for rare and endangered species. 

The required mitigation lands were not provided, and 
construction of the project was enjoined in 1987 pending 
provision of these lands. The court has permitted some 
flood contro! work to continue east of Interstate Highway 
5} 


The total project cost is estimated at $41.3 million 
(October 1986 dollars) of which $25.2 million would be 
the federal costs. 


Flood Control Project 
Tijuana River International Flood 
Control Project 

A flood control project completed in 1979 on the 
Tijuana River at the international border of Mexico and the 
United States fulfilled an international commitment of the 
United States to Mexico. Completion of the project meant 
that Mexico could complete improvement of the river south 
of the border. It also meant prevention of backwater 
flooding in Tijuana and reduction of floodflow velocity. 

The project consists of the following: 

* A concrete flood control channel extending 1,400 feet 
into the United States from the end of a similar 
channel ending at the international boundary. 

An energy dissipator. 

A low flow channel extending from the energy 
dissipator to the natural channel of the Tijuana River 
(a distance of about 1,100 feet). 

North and south levees along the flood contro! channel 
(total fength about 1,800 feet). 

Relocation of utilities and other amenities. 

* Landscaping. 

The cost of these improvements was $15.6 million, of 
which $13.3 million was the federal share. 


Flood Control Project 
Ventura River Levee 

Agricultural, commercial, and residential property (about 
1,500 acres) in and near Ventura is protected by a rock- 
revetted levee 2.6 miles long on the left bank of the 
Ventura River. 

The project was completed in 1948 at federal costs of 
$1.5 million and nonfederal costs of $170 thousand. 


Flood Control Study 
Dominguez Channel 


Dominguez Channel is a local drainage project that 
empties into Los Angeles Harbor via the Consolidated Slips 
and the East Basin. In 1976 a study of the advisability of 
enlarging this channel was authorized in conjunction with 
navigation and transportation studies of ports on San Pedro 
Bay. The Final Survey Report was made available to the pub- 
lic in November 1984. It is intended for use by local agencies 
as a master plan since the report makes no recommendation 
for federal involvement. Enlargement of Dominguez Channel 
was not among the recommended improvements. 


Flood Control Study 
(Review) Los Angeles County 
Drainage Area Project 

The major cities and incorporated areas of Los Angeles 
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County and areas south of the San Gabriel mountain range 
are served by this project. Because the population in the 
basin has increased to 7.7 million, the ability of the existing 
flood control system to provide adequate protection has 
diminished. 


Under study are flood control, water conservation, 
transportation, sediment management, and recreation and 
environmental enhancement of the existing system of 
reservoirs, debris basins, and channels. Although the project 
has functioned well and prevented over $3.6 billion in 
damage during its lifetime, preliminary analysis indicates 
that the level of protection on portions of the Los Angeles 
River is inadequate. 


To date, three interim studies have been completed 
within the authorized study area. These are Ballona Creek 
Flood Control Study, Baldwin Hills Landslide Study, and 
Hansen Dam Sedimentation Study. Each of these studies 
concluded that federal participation was economically 
unjustified. Remaining system studies and the final report 
are scheduled for completion in 1989. 


Study costs are estimated at $5.9 million (October 1986 
dollars), all federal funds. 


Flood Control Study 
Santa Ana River Basin and 
Orange County 


The 3,200 square mile area within the Santa Ana River 
Basin has a population of 3.9 million and is one of the fast- 
est growing regions in the country. Orange, San Bernardino, 
and Riverside Counties are included in this study which 
was authorized in 1964 to address some of the most serious 
urban flooding problems in the state, as well as critical 
water supply problems. Most recently in 1983, flooding 
caused $15 million in damages at Huntington Beach. 
Southern California will gradually lose a major portion of 
the Colorado River legal entitlement of 1.2 million acre-feet 
of water per year, making water supply and conservation 
increasingly important issues in this study. 


The study currently includes two interims, and a final 
report will consider about 60 miles of levee, 340 miles of 
channel, 11 reservoirs, and 24 debris basins, together with a 
review of existing reservoirs. The first interim study, the 
Santa Ana River Main Stem, was completed in 1976 at a 
cost of $3 million. The Lake Elsinore Interim Study was 
completed in February 1985, with the San Timoteo Interim 
Study scheduled in 1987, and the Coyote Creek Interim 
Study scheduled in 1989, 


Streams not studied on an interim basis will be covered 
in the main investigation. These streams include the San 
Jacinto River; upper Warm Creek; Salt, Day, East 
Etiwanda, and San Sevaine Creeks; and tributaries to 
Sunset and Bolsa Chica Bays. Authorized projects on Aliso 
and San Juan Creeks and the Arroyo Trabuco will be 
restudied in conjunction with this investigation. 


Alternatives need to be developed and refined in most of 


the studies underway, and water supply issues need to be 
addressed in a number of the studies. 


The total cost for these studies is estimated at $9.5 
million. 


The following paragraphs describe the interim studies in 
further detail: 


Interim 2—San Timoteo and 
Temescal Creeks 


The 1,200-square-mile area under study is in San 
Bernardino and Riverside counties and covers tributary 
areas to the main stem of the Santa Ana River upstream 
from Prado Dam. Under consideration are 40 miles of 
channel improvements; and four debris basins on San 
Jacinto River, San Timoteo and Temescal Creeks, and on 
their tributaries, Wilson, Noble, and San Little Gorgonio 
Creeks, 


The report for this interim study was scheduled for 
completion in 1987, but further studies are required to 
reflect recent developments and revised FEMA date. 


Interim 3—Coyote Creek 


This study covers nine major creeks and channels in 
Orange County, and includes a review of three Corps of 
Engineers Dams (Brea, Fullerton, and Carbon Canyon). 
Under consideration will be the enlargement of 71 miles of 
channel on Upper Coyote, Brea, Carbon Canyon, and San 
Diego Creeks, and on Talbert, Huntington Beach, East 
Garden Grove-Wintersburg, Greenville-Banning, and Santa 
Ana Delhi Channels. 


The study is scheduled for completion in 1989. 


This study also covers major drainages in northern 
Orange County. Many of these streams are seriously 
undersized. 


The feasibility of improving the Huntington Talbert 
Channel System will be identified early in 1988. Work has 
also begun on Greenville Banning Channel, Coyote Creek, 
and Carbon Creek. Studies on East Garden Grove, 
Wintersburg, and Ocean View Channels, Brea Creek and 
Dam; and Fullerton Creek and Dam will commence at 
later dates. 


Interim 4—Lake Elsinore 


At Lake Elsinore in Riverside County, flooding occurs 
when the lake level rises to around 1,255 feet above mean 
sea level. In March 1980, the water surface clevation of the 
lake rose to about 1,266 feet and many properties in the 
community of Lake Elsinore and in other areas around the 
lake were severely damaged. A study of these problems 
within the framework of the comprehensive investigation 
was authorized in 1980. 


In December 1985, a Draft Feasibility Report was 
completed. Upon request by the focal sponsor, the study 
was converied and further pursued as a small flood control 
project under Section 205 of the Continuing Authorities 
Program. 


The Draft Report of this study was submitted in 
February 1985. In May 1986, a cost-shared project was 
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initiated under Section 205 of the Continuing Authority 
Program with Riverside County. 


The project is currently in the detailed project study 
phase and a final report is scheduled to be completed early 
in 1988. 


The proposed plan of improvement consists of an earthen 
channel approximately 2.5 miles long at the outlet of Lake 
Elsinore. 


Final Report—Remaining Streams 


The final report wil! incorporate all of the flood control 
and water conservation issues along streams in San 
Bernardino, Riverside, and Orange Counties not addressed 
in the other four interims. Under consideration will be 254 
stream miles of levees and channels, ten reservoirs, nine 
alternate reservoir sites, and three debris basins. 


Of special importance to San Bernardino County, one of 
the local sponsors, is Del Rosa Channel and its tributary, 
Little Sand Creck. This approximately 3-mile-long channel 
runs through the City of San Bernardino and floods 
residential areas because to its insufficient capacity. 


A study of Del Rosa Creek was initiated in 1986 and 
will be continued in 1987, Duc to minimal funding, no 
recommendations will be forthcoming until possibly 1988. 


Other streams now included in the Final Report are in 
Southern Orange County. They are Santa Ana Delhi 
Channel, Petas Canyon Wash, San Diego Creek, Aliso 
Creek, Arroyo Trabuco, and San Juan Creek. 


Flood Control Study 
San Diego County Streams 

San Diego County streams flowing to the Pacific Ocean 
drain an area of about 4,000 square miles, including 1,200 
square miles in Mexico. The study area, which excludes the 
drainage areas of the Santa Margarita, San Luis Rey, and 
Tijuana Rivers (studied under separate authorities), covers 
about 1,800 square miles. Substantial growth in the county 
in recent years and the resultant developments in the 
floodplain have intensified the flood problem in numerous 
urban areas. 


Initially, the San Diego County Streams flood control 
study investigated approximately 18 separate streams within 
the county. In the final report submitted in 1984, two of 
these 18 streams were found to justify further feasibility 
studies. Construction of improvements on Los Coches 
Creek will be completed in 1987. Construction is scheduled 
to be completed on Telegraph Canyon Creek in early 1989. 


Flood Control Study 
Santa Clara River and Tributaries 

An investigation of the Santa Clara River and its tribu- 
taries in Los Angeles and Ventura Counties began in 1965. 
Flood control improvements are needed in this rapidly devel- 
oping area, where agricultural land is being subdivided for 
industrial, commercial, and residential uses. Population of the 
basin is expected to more than double by the year 2000. 


A comprehensive flood control plan that best meets the 
present and future needs of the area is the primary objective 
of the study. About 130 miles of channel improvements and 
25 debris basins in Los Angeles County, and 60 miles of 
channel improvements and 10 debris basins in Ventura 
County are being considered. Water supply, fish and wild- 
life, and recreational development will also be examined as 
part of the study. The flood control aspects of the proposed 
Cold Springs and Topatopa Reservoirs (Bureau of Reclama- 
tion) and the completed Castaic Reservoir (State of Cali- 
fornia) have been evaluated. An investigation of flood prob- 
lems along Sespe Creek in Fillmore was completed in 1984 
and is being reviewed. As a result of an investigation under 
Section 205, Small Project Authority, of the 1948 Flood 
Control Act, a plan for flood control improvements was 
developed and construction was scheduled to begin in 1985 
on the South Fork of the Santa Clara River in Santa Cla- 
rita Valley; however, the plan is now under review at the 
request of the local sponsor. 


Completion of the overall investigation of the Santa 
Clara River and its tributaries is indefinite. 


Flood Control Study 
Ventura River Basin 


A reconnaissance investigation of the Ventura River 
Basin has been completed. Its purpose was to determine if 
the modifications of the recommendations in prior reports 
was advisable. The areas examined were in or near Live 
Oak Acres and in the Ojai Valley along San Antonio 
Creek. A negative letter-type report was submitted in 1979. 


Small Flood Control Project 
City Creek Levee 


A small flood control project on City Creek about 5.5 
miles east of San Bernardino consists of 2,500 feet of levee, 
revetment of 3,400 feet of previously existing levee, and 
4,600 feet of channel excavation. Its purpose is to prevent 
the creek from overflowing to the west toward San 
Bernardino. 


The project was completed in 1960 at a federal cost of 
$400 thousand and a nonfederal cost of $485 thousand. 


Small Flood Control Project 
Rose Creek Channel 


A small flood control project on Rose Creek in San 
Diego consists of 3,500 feet of channel improvement work 
extending southwest from Highway 101 to Grand Avenue 
at Mission Bay. It protects both residential and commercial 
properties and has prevented $1 million in damages (all 
during the 1978 floods) since it was completed in 1970. 


The project was completed at a federal cost of $982 
thousand and a nonfederal cost of $251 thousand. 
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Small Flood Control Project 


Santa Clara River, South Fork 

The South Fork of the Santa Clara River flows out of 
the Angeles National Forest through several communities 
just north of the San Fernando Valley. This is a rapidly 
growing urban area located along Interstate Highway 5 
about 30 miles north of downtown Los Angeles. Floods in 
this reach of the Santa Clara River damage surrounding 
urban areas and deposit large quantities of debris into the 
Los Angeles County Flood Control District’s channel. 


A study was conducted under Section 205, Smail Project 
Authority, of the 1948 Flood Control Act, and was 
intended to provide a plan for local flood protection. The 
project as planned is to include a debris basin, an inlet 
channel (upstream from Wiley Canyon Road Bridge) with 
modifications to the existing channel, and a 1.4 mile long 
rectangular concrete channel (from the inlet to an existing 
improved channel at Lyons Avenue). 


To date, costs have totaled $468 thousand. The total proj- 
ect cost is estimated at about $11.4 million (October 1984 
dollars), of which the federal share would be $4 million, 
the maximum permitted under Section 205 authority. 

Construction was scheduled to begin in July 1985, how- 
ever, due to increased costs, and the inability of the local 
sponsor to provide additional funds, the project is now 
inactive. 


Small Flood Control Project 
Telegraph Canyon Creek 


Telegraph Canyon Creek flows to the Pacific Ocean 
through portions of Chula Vista, about 5 miles north of the 
the Mexican Border. This project, initially authorized for 
study in 1977 under Section 205, Small Project Authority, 
will provide flood protection in the form of a 1.6-mile-long 
channel along the canyon from Chula Vista to San Diego 
Bay. 

Design was completed in 1985, but local interests then 
requested and paid for additional alternative studies to 
revise the channel alignment to permit more development. 
These studies were completed and a contract for construc- 
tion of the revised plan was awarded in October 1987. 
Construction will be completed in 1989 at a cost of about 
$8.3 million ($4.2 million federal). 


Small Flood Control Project 
San Diego County Streams 
Los Coches Creek 


Los Coches Creek runs through Lakeside, an urban and 
residential community in eastern San Diego County. There 
were severe floods in 1978, 1979, and 1980, and less severe 
floods each year since. 


This project, authorized under the Section 205, Small 
Project Authority, of the 1948 Flood Control Act, was 
completed in 1987 and will provide maximum flood protec- 
tion along a 2.1 mile reach of the creek. 


Construction began in April 1986 and was completed in 
1987. 


The Estimated total project cost is about $9.0 million 
(October 1986 dollars), of which $4 million is the federal 
share, 


Small Flood Control Project Study 
Baldwin Hills 


Baldwin Hills, a residential area in west-central Los 
Angeles, is subject to severe erosion during heavy winter 
storms. In 1980, a reconnaisance report was initiated. No 
feasible plans were identified and no further study is 
planned, 


Small Flood Control Project Study 
Santa Clara River at Fillmore 
(Fillmore Sewage Treatment Plant) 


Fillmore Sewage Treatment Plant is located on the north 
bank of the Santa Clara River downstream of the Highway 
23 (Bardsdale) bridge at Fillmore. Fillmore and other 
communities downstream of the plant would be protected 
by raising the height of the levee around the treatment plant 
and by constructing rock groins in the riverbed. 


In 1983, storms caused severe bank erosion immediately 
upstream of the plant. This erosion left the treatment plant 
extremely susceptible to future flooding. Rebuilding the 
treatment plant would cost in excess of $7.5 million. 


In the event of a major flood, inundation of the plant 
could destroy the facility and cause significant pollution 
downstream along a major reach of the Santa Clara River. 
Also, a drainage pipe could back up causing pollution in 
Fillmore. 


Recent studies have investigated the feasibility of provid- 
ing protection for the sewage treatment plant. However, 
policy precludes the protection of a single property by the 
federal government, and the study has been terminated. 


Small Flood Control Project Study 
Newhall Creek 


Newhall Creek, a tributary of the Santa Clara River, runs 
through Newhall, Los Angeles County. This community is 
in the rapidly growing urban corridor along Interstate 
Highway 5 about 30 miles north of downtown Los Angeles, 
Flows on the creek are uncontrolled upstream of the exist- 
ing Los Angeles County Flood Control District’s channel. 


The purpose of this study, which was conducted under 
Section 205, Small Project Authority, of the 1948 Flood 
Control Act, was to determine how best to contain flood 
flows and how to protect the existing channel and the 
development in the area. 


Among the alternatives considered was a three-quarter- 
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mile-long channel with some concrete and some earth- 
bottomed sections linked to the existing earth-bottomed 
channel. However, no economically justified alternative was 
identified, despite earlier optimistic projections. A negative 
letter-type report was completed in September 1985. 

The total study cost was $368 thousand (October 1984 
dollars). 


Small Flood Control Project Study 
Mission Zanja Creek 


Mission Zanja Creek is located in the City of Redlands, 
in San Bernardino County. The study area extends one mile 
along the creek from Interstate 10 to Tennessee Street. 

The focus of this study which is authorized by Section 
205 of the 1948 Flood Control Act, is on the downtown 
area of the city, where a major redevelopment project was 
started in 1987. The Detailed Project Study was completed 
in November 1986 and indicated that a flood control proj- 
ect is economically justified. The project will alleviate the 
flood hazard in the downtown area and allow full imple- 
mentation of the redevelopment plan. 

Key features of the project are two inlet structures and a 
box culvert along the abandoned railroad spur. Design will 
be completed in 1988 and construction will be completed 
the following year. 

The total cost is estimated at $10.2 million, of which $5 
million is the federal share. 


Small Flood Control Project Study 
Rialto Channel, San Bernardino County 


Rialto Channel, located in the City of Rialto, drains a 
rapidly urbanizing 23-square mile drainage area and 
empties into the Santa Ana River 50 miles east of Los 
Angeles. The city has experienced a 37 percent increase in 
population from 31,900 (1975) to 44,000 (1983). 

This study is authorized under Section 205 of the 1948 
Flood Control Act and began in 1983 at the request of San 
Bernardino County. During that year, several floods caused 
petroleum and raw sewage spills from pipelines that reach 
the Santa Ana River. If these pipelines were ever washed 
out by a more serious flood, petroleum contamination of 
the Santa Ana River would have major economic and 
health impacts on a community of over 2 million peopie. 

Additional damages resulted from Interstate 10 traffic 
disruption and flood inundation of the City’s wastewater 
treatment plant. 

Solutions have been proposed which include replacing 
culverts upstream from the petroleum tank farms and con- 
structing concrete channels on the lower reaches of Rialto 
Channel. 

The initial economic, hydraulic, and alternative analyses 
were completed in January 1985 and the favorable report 
reviewed. The Detailed Project Study began in 1985, and is 
scheduled for completion in 1988. 

The total project cost is estimated at $2.6 million 
(October 1986 dollars), 


Shore Protection Project 
Anaheim Bay Harbor 


A shore protection project for Anaheim Bay Harbor was 
completed in 1959 at a federal cost of $89 thousand. It is 
located at Seal Beach, just upcoast from the harbor, and 
consists of a protective beach 300 to 1,200 feet wide and 
5,000 feet long. The beach was formed by depositing 250 
thousand cubic yards of sand and constructing a groin 750 
feet long. 


A study authorized by the 1974 Water Resources Devel- 
opment Act began in 1978 to investigate possible main- 
tenance cost sharing between the City of Seal Beach and 
the federal government. The final report was completed in 
July 1985 and recommended against changing the cost 
sharing at that time. 


Shore Protection Project 
Doheny State Beach 


In conjunction with Dana Point Harbor, which is imme- 
diately upcoast, Doheny State Beach is an important recrea- 
tion complex in a prime coastal reach. 


The beach is 100 to 130 feet wide and 6,000 feet long, 
and was formed by depositing 934 thousand cubic yards of 
sand and constructing a groin 250 feet long. An artificial 
reef located 3,000 feet off the beach was built to create 
wave conditions for surfing. This unique feature was built 
as a by-product of dredging Dana Point Harbor. It may be 
the forerunner of similar reefs along the coast of southern 
California. 


The project was completed in 1966 at a federal cost of 
$579 thousand, and a nonfederal cost of $431 thousand. 


Shore Protection Project 
Imperial Beach 


The City of Imperial Beach is in San Diego County, 3.5 
miles north of the Mexican border. Its beaches are used by 
residents of the city and by others from the Greater San 
Diego Metropolitan area, which has a population of over 
1 million. 


Two stone groins were built on the long recreational 
beach in 1959 and 1961, but the beach is still eroding at a 
rate of four feet per year. During the winter storms of 1982 
and 1983, the beach eroded another 75 to 80 feet. As a 
result, over 100 beachfront properties valued at $70 million 
are in immediate danger. In addition, inland properties 
would be subject to flooding if the beach should be 
overtopped. 

The recommended plan of improvement calls for con- 
structing a 5,000-foot-long offshore breakwater, a 600-foot- 
long south groin, and a 100-foot-long extension to the exist- 
ing north groin. 

Plans and specifications were completed in May 1984, 
but construction was delayed pending a decision from the 
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San Diego County Superior Court and receipt of a con- 
struction permit from the California Coastal Commission. 
The construction permit was obtained in September 1985. 
However, before construction was initiated, an injunction 
was issued by the Federal Court in November 1985. The 
project has been terminated. 


Shore Protection Project 
Ocean Beach 


Ocean Beach is in the City of San Diego between the 
headland at Narragansett Avenue and the jetty on the south 
side of the entrance channel to Mission Bay Harbor. A pro- 
tective beach 200 feet wide and 1,700 feet long was formed 
by constructing a stone groin 530 feet long and depositing 
275 thousand cubic yards of sand dredged from Mission 
Bay Harbor. (The sand was obtained at no cost to the 
project.) 

The project was completed in 1955 at a federal cost of 
about $8 thousand and a nonfederal cost of $16 thousand. 


Shore Protection Project 
Oceanside 


The Oceanside Shore Protection Project is just down- 
coast from Oceanside Harbor, San Diego County. It con- 
sists of a protective beach 100 to 200 feet wide and 3.3 
miles long, which was formed by depositing 3.8 million 
cubic yards of sand and constructing a groin 1,223 feet 
long. 

The project was completed in 1963 at a federal cost of 
$1.4 million. 


Since its completion, the beach has been periodically 
replenished as a by-product of maintenance dredging at Del 
Mar Boat Basin (Camp Pendleton Harbor) and Oceanside 
Harbor. The material made available in this manner, how- 
ever, has not been sufficient to maintain adequate beach 
width. Further littoral processes that normally supply 
beach-building material along coastlines have been inter- 
rupted at Oceanside. 


Shore Protection Project 
Point Mugu to San Pedro Breakwater 


The existing project consists of barrier groins at Cabrillo 
Beach (completed in 1962) and at Topez Street in Redondo 
Beach (completed in 1970), and a protective beach (com- 
pleted in 1968) 200 feet wide and 7,800 feet long between 
the Redondo Beach groin and Malaga Cove. The beach was 
formed by depositing about 1.4 million cubic yards of sand. 


The total project cost was $2.5 million, shared about 
equally by federal and nonfederal interests. 


Authorized improvements from Topanga Canyon to 
Topaz Street have been deleted from the project because 
the 16-year limit for completion (set in the authorizing act) 
expired in 1970. 


Shore Protection Project 
San Buenaventura State Beach 


San Buenaventura State Beach is located in Ventura. The 
shore protection project provides for a federal contribution 
toward the cost of constructing groins and placing suitable 
material along approximately 12 thousand feet of public 
beach. By 1967, seven groins had been built and 882 thou- 
sand cubic yards of beach fill (about one-half the volume 
authorized) had been deposited. 

To date, federal costs total $716 thousand, and nonfed- 
eral costs total $619 thousand. Local interests have also 
spent nearly $120 thousand for improvements. 


Further construction is deferred pending demonstration of 
need. 


Shore Protection Project 
Sunset Cliffs (San Diego) 


Shoreline cliffs and beaches in the Sunset Cliffs area of 
San Diego had progressively eroded over many years. 
Streets were damaged and public and private improvements 
destroyed as a result of the continual erosion. Large cracks 
appeared along the edge of the cliffs, parts of which fell 
into the ocean as the result of an earthquake in 1968. 


A shore protection project to reduce beach and cliff ero- 
sion was authorized in 1966. The authorized plan included 
shore protection along two reaches of coastline (Segments 
A and B) at an estimated cost of $4.2 million, which would 
be shared equally by federal and local interests. 


Segment B, completed in 1973, extends from Osphrey 
Street south to Ladera Street. It consists of 11 stone revet- 
ments and 2 stone dikes. Additionally, entrances to two 
hazardous sea caves were sealed. The cost of these 
improvements was about $490 thousand. 


Segment A improvements (north of Segment B from 
Santa Cruz Avenue south to Osprey Street) were never 
constructed because local residents believed that the 
planned 200-foot-wide and 4,000-foot-long beach would 
altract an excessive number of visitors to the quiet residen- 
tial area. 


Shore Protection Project 
Surfside-Sunset and Newport Beach 


The 17-mile stretch of beach from Anaheim Bay Harbor 
in the north to Newport Bay Harbor in the south is the 
major recreation area in Orange County. It serves a local 
population (Los Angeles and Orange Counties) of over nine 
million people. As many as half a million people may visit 
these beaches on vacation weekends. Local communities 
benefiting from this project include Surfside-Sunset Beach, 
Huntington Beach, and Newport Beach. 


Beach erosion in this area is continuous and is especially 
damaging during major storms, such as those which 
occurred in early 1983. A project to combat this problem 
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was authorized in 1962 and initiated in 1964. A number of 
groins were constructed at Surfside-Sunset Beach and at 
Newport Beach (the north and south ends of the project 
area, respectively). Sand fill was placed on the beaches in 
1968, 1971, 1973, 1979, and 1984. Placement of 2.5 mil- 
lion cubic yards of sand in 1984 cost approximately $5.2 
million, of which $3.5 million is the federal share. The next 
placement is scheduled for 1989. 

The total cost of project improvements, including esti- 
mated cost for future beach replenishments (in 1989 and 
1994), is $43.8 million, of which the federal cost is $29.3 
million and the nonfederal cost is $14.5 million. 


Shore Protection Study 
Santa Barbara County (Beach Erosion) 


The beaches from the City of Santa Barbara south to 
Rincon Point provide recreation for an area with about 300 
thousand people, as well as thousands of tourists from 
nearby southern California cities. These beaches are a major 
tourist attraction for travelers from throughout the world. 
The City of Carpinteria has experienced significant beach 
erosion, most recently as a result of January and February 
1983 storms which caused $800 thousand in damages to 
public and private property at Carpinteria Beach. Santa 
Barbara County as a whole suffered damages of $2.7 mil- 
lion during the same season. 


A study to determine the cause of erosion and to find 
solutions to the problem was originally authorized in 1964 
and initiated in 1970. Funds were available in 1974, but 
beginning in 1977, the study became inactive due to lack of 
local interest. In 1980, at the request of the Carpinteria city 
council, the study was reclassified to the active category, 
but there was no funding until 1984. 


The feasibility study will cost about $1.4 million, In July 
1987 the federally funded reconnaissance phase of the feas- 
ibility began and is scheduled for completion in October 
1988. 


Shore Protection Study 
Oceanside, San Diego County 


Depositing material obtained from dredging Camp 
Pendleton and Oceanside Harbors has been found to be an 
inadequate means of replenishing the protective beach at 
Oceanside. Because natural beach-building along this reach 
of coastline has been interrupted, an investigation was com- 
pleted in 1980. The study recommended construction of a 
continuous, 10,800-foot-long submerged breakwater com- 
posed of alternating 10- and 5-foot-high segments generally 
along the minus 10-foot depth line, and a deposit of about 
1.3 million cubic yards of sand to provide a beach 100 to 
200 feet wide from Loma Alta Creek to Buena Vista 
Lagoon. 


The submerged breakwater would protect the new sand- 
fill from losses due to alongshore and offshore currents. 


However, because the breakwater may contribute to down- 
coast erosion, a final plan is awaiting results of the sand 
bypass system experiment at Oceanside Harbor. 


Shore Protection Study 
Seal Beach (Anaheim Bay Harbor) 


A shore protection project for Anaheim Bay Harbor was 
completed in 1959. It is located at Seal Beach, just upcoast 
from the harbor, and consists of a protective beach 300 to 
1,200 feet wide by 5,000 feet long, and a 750-foot-long 
groin. Project history shows that about 20 thousand cubic 
yards of sand are lost from the beach each year. The City 
of Seal Beach has placed over 300 thousand cubic yards of 
sand on the beach since 1964 to maintain the beach and 
has paid 100 percent of the costs. 


The study was initially funded in 1978 to determine if 
the federal government should share beach maintenance 
costs. The city contended that erosion at Seal Beach was 
due to the impact of federal navigation and flood control 
works. 


A final report was completed in July 1985. It recom- 
mended continued local funding of beach maintenance with 
no federal contribution. 


The total costs amounted to $70 thousand, all federal 
costs, 


Shore Protection Study 
Ventura County 


Three major streams, three harbors, two submarine 
canyons, and a tidal lagoon influence movement of sand 
along the Ventura County coast from Rincon Point to 
Sequit Point, a distance of 41 miles. Serious erosion prob- 
lems exist at Faria and Hobson Beach Parks, Emma Wood 
State Beach, and at Oxnard Shores. 


A completed investigation of these problems recom- 
mended constructing offshore breakwaters, stabilizing 
groins, placing beach fill, and placing rock revetment along 
the shore. In 1981, the completed study was under review, 
but since then the project has remained inactive. 


Shore Protection Study 
Pismo Beach 


The city of Pismo Beach is located about 186 miles 
northwest of Los Angeles in San Luis Obispo County. The 
city has been subjected to a series of intense storms, severe 
tidal surges, and high surf conditions which have eroded a 
60-foot-high bluff to a point where the street, underground 
utility lines, and residences are in danger of collapsing. This 
situation also poses a serious hazard to the many people 
who use the beach below the bluff. 
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A proposed project involves placing rock riprap revet- 
ment along the toe of the eroding bluff along Cypress 
Street. 


An initial appraisal study was completed in September 
1984 and recommended conducting a reconnaissance study. 


Small Shore Protection Project 
Bird Rock Area of La Jolla 


The Bird Rock area of La Jolla is one of the most spec- 
tacular scenic sections of the California coast. The area is 
known for its high bluffs that have been carved into strange 
shapes by the action of waves. Unfortunately, these same 
waves, sometimes as high as 15 feet, were threatening to 
erode residential property along the tops of the bluffs. 

In 1966 a small protection project was completed which 
consists of 1,300 feet of revetment along the base of the 
bluffs. The project has since prevented further erosion in the 
area. 

The project cost was $102 thousand, of which $26 thou- 
sand was the federal cost, and the remaining $76 thousand 
was the nonfederal cost. 


Small Shore Protection Project 
Las Tunas Beach Park 


Las Tunas Beach Park is located 5 miles east of Malibu 
Point and is owned by the state and operated by Los 
Angeles County. The 1,500-foot beach is barely usable due 
to erosion damage. 

A study was completed in 1974 which recommended 
constructing two rubblemound groins, placing 174 thousand 
cubic yards of fill, removing parts of four deteriorating 
groins, and extending three existing road culverts. 


This project was never started due to lack of funds. 


Experimental Sand Bypass Project 
Oceanside Harbor 


In 1982, Congress authorized the design, installation, 
monitoring, and evaluation of an experimental sand bypass 
system. The total system as planned will comprise: (a) 12 
jet pumps in the entrance channel with 3 crater-fill fluid- 
izers; and (b) one jet pump at the root end of the north 
breakwater (north fillet). The project's first phase consists of 
construction of a north fillet system, discharge line with dis- 
charge points at 7th and Tyson Streets, subsea pipes in the 
south side of the entrance channel serving two jet pumps, a 
mobile pumping system, one shore booster pump station, 
and one jet pump on the north fillet. 

The first phase was initiated in April 1985 and is 
expected to be completed in December 1987. The initial 
system operation is expected to begin in November 1987. 
The remaining phases will implement the total system. 


If the bypass system is successful, the final survey report 
will recommend it as the permanent solution, 


Shore Protection Study 
Point Mugu to San Pedro Breakwater 
(Sequit Point to Flat Rock Point) 


The area under study extends downcoast 46 miles from 
the Los Angeles-Ventura County line to Palos Verdes Hills. 
The current population is over 7.7 million, and is expected 
to increase to over 8 million by the year 2000. Considered 
in the study are the Marina Del Rey jetties and breakwater, 
the Santa Monica breakwater, 13 state beaches, two county 
beaches, and three municipal beaches. 


The purpose of this study is to review any existing stu- 
dics and reports, complete wildlife studies, and determine 
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the following: littoral characteristics, causes and extent of 
shore erosion, the most economical means of protection, 
and a cost-sharing plan. 


This study has been inactive since 1979 and has not been 
funded since 1974. In 1983 it was reactivated at the request 
of Los Angeles County after storms that year caused partic- 
ularly severe erosion. No funds are currently budgeted to 
continue the study. 


Sacramento Basin 


(Sacramento District) 


Description 
The Sacramento Basin is bounded by the Sierra Nevada which join the Sacramento River from the north, and the 
on the east, the Coast Ranges on the west, the Cascade Feather and American Rivers, which are tributary from the 
Range and Trinity Mountains on the north, and the Delta- east. Numerous tributary creeks flow from the east and 
Central Sierra Area on the south. It is about 240 miles long west. The melting snowpack in the Sierra Nevada maintains 
and up to 150 miles wide and has a land area of 26,500 streamflow during most of the summer. A deep draft navi- 
square miles and a water area of 440 square miles. gation channel extends from Sacramento to Suisun Bay, an 


arm of San Francisco Bay. 


The Sacramento River ts the principal stream in the 
basin. Its major tributaries are the Pit and McCloud Rivers, 
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Sacramento Basin 


(Sacramento District) 


Projects 


1 NAVIGATION 

100 Feather River 

101 Sacramento River, Shallow Draft Channels 
102 Sacramento River, Deep Water Ship Channel 
CQ MULTIPURPOSE 

103 Shasta Lake (Cooperative Project) 

104 Cottonwood Creek Project 

105 Black Butte Lake 

106 Lake Oroville (Cooperative Project) 

107 New Bullards Bar Reservoir (Cooperative Project) 
108 Lakeport Lake 

109 Marysville Lake 

110 Folsom Lake 


© FLOOD CONTROL 
111 North Fork Pit River at Alturas 
(Small Flood Control Project) 
112 North Fork Feather River at Chester 
113. Sacramento River, Chico Landing to Red Bluff 
114 Sacramento River and Major and Minor Tributaries 
115 Middle Creek 
116 Sacramento River Bank Protection 
117 Sacramento River 
118 American River Levee 
© DEBRIS CONTROL 
119 Harry L. Englebright Lake 
120 Yuba River Restraining Barriers 
121 North Fork Lake 
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Navigation Project 
Feather River 


A navigation project on the Feather River extends from 
the mouth upstream to Marysville, a distance of about 28 
miles, A maximum of $10,000 was authorized as an average 
annual cost of removing obstructions and constructing wing 
dams to maintain channel depth. However, no work has been 
required since 1951, and $6,000 has been spent to date. 


An incidental benefit of the project is improvement of 
the flood-carrying capacity of the river. 

In recent years, the channel has been used almost exclu- 
sively by pleasure craft. 


Navigation Project 
Sacramento River, Shallow Draft 
Channels 


A shallow-draft navigation project on the Sacramento 
River provides for channel depths of 10 feet from the 
mouth of the river upstream to Sacramento and 6 feet from 
Sacramento to Colusa. Channel work from the mouth of 
the river upstream to Colusa was completed at a cost of 
about $600 thousand. The Colusa to Red Bluff section of 
the project was deauthorized by the Water Resources 
Development Act of 1986, 

Commercial navigation on the Sacramento River has 
markedly decreased in recent years with almost all shallow- 
draft barges transporting sand, gravel and rock for levee 
maintenance, About 4,700 tons of these materials were 
shipped in 1983. 


Maintenance of the project to support the now very 
limited commercial shallow-draft navigation is not intended. 
Use of project channels for recreational boating and sport 
fishing continues to increase and Is presently estimated at 
more than three million user-days per year. 


Navigation Project 
Sacramento River Deep Water Ship 
Channel 


The Sacramento River Deep Water Ship Channel 
extends from Suisun Bay to Sacramento, a distance of 43 
miles. It is mostly in the Delta-Central Sierra Area, but is 
discussed in this chapter because its tributary trade area is 
in the Sacramento Basin. 

The channel was formed by widening and deepening 
existing channels from Suisun Bay to a point near Rio 
Vista, and by excavating a new channel from that point to 
Lake Washington near Sacramento. 

In addition to the channel, the project includes a triangular 
harbor and turning basin in Lake Washington and a shallow- 
draft barge canal with a navigation lock between the harbor 
and the Sacramento River. Deep draft oceangoing vessels use 
the channel to proceed directly from the Pacific Ocean to the 
Port of Sacramento, which reduces shipping costs to a trade 
area of about 75 thousand square miles. 
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The project was completed in 1963 at a federal cost of 
$40 million, including $300 thousand for navigation aids 
provided by the U.S. Coast Guard. Local cost for land, re- 
locations, terminal facilities, and a new bridge was $14.8 
million, The Sacramento-Yolo Port District is the sponsor 
of this local cooperation navigation project. 


Present controlling minimum depths are 13 feet in the 
barge canal and 30 feet in the ship channel to accommo- 
date 35 foot draft vessels. Deepening the ship channel from 
30 to 35 feet was authorized by the 1985 Supplemental 
Appropriations Act. The cost sharing agreement signed by 
the Port of Sacramento and the Corps of Engineers in June 
1986 was modified by the 1986 Water Resources Devel- 
opment Act. Construction of the $76.5 million deepening 
project is tentatively scheduled to begin in late 1987, 


Major commodities shipped on the channel are rice and 
other grains, logs and wood chips, prepared animal feed, 
Public Law 480 bagged goods (these are U.S. Department 
of Agriculture surplus commodities such as rice and pow- 
dered milk that are given to charitable organizations for dis- 
tribution to developing countries), and fertilizer. In 1983, 
waterborne commerce amounted to 1.8 million tons (1.5 
million tons at the port itself), and averaged 1.9 million 
tons during the period 1974-1983. Traffic on the barge 
canal is now strictly recreational. The City of Sacramento 
operates the lock during limited hours—in 1984 there were 
only 300 lockages. 


Navigation Study 
Sacramento Valley Navigation 


Improved shallow-draft navigation in the Sacramento 
Valley may be needed for shipping construction aggregates 
to the San Francisco Bay Area. 


Improvements considered potentially feasible are a chan- 
nel along the Sacramento River from Sacramento to the 
mouth of the Feather River, and a canal parallel to the 
Feather River from the Sacramento River to Marysville. 
Two navigation locks would be required along the canal. 


The study was discontinued in 1979, and is currently 
inactive pending a determination, by nonfederal interests, of 
the quality and quantity of aggregates in the Feather and 
Yuba Rivers vicinity of Marysville. 


Multipurpose Project 
Black Butte Dam and Lake 


Black Butte Lake is on Stony Creek, a tributary of the 
Sacramento River. The project provides flood protection to 
64 thousand acres of farmland lying along the lower 
reaches of Stony Creck, to Hamilton City and Orland 9 
miles to the east, and to the Interstate 5 freeway. It also 
helps to reduce floodflows along the Sacramento River and 
in Butte Basin. 


The project consists of an carthfill dam 140 feet high and 


2,970 feet long, six auxiliary earthfill dikes, and a lake with 
a gross capacity of 143.7 thousand acre-feet. The project 


makes about 57 thousand acre-feet of new water available 
annually for irrigation and related purposes. 


Federal cost of the project was $14.5 million. Local 
interests are required to reimburse the federal government 
for water conservation features, 


The Corps of Engineers has spent $500 thousand for 
campgrounds, picnic areas, boat launching ramps, parking 
areas, roads, and water supply and sanitation systems 
related to these facilities. 


Recently, the Federal Energy Regulatory Commission 
(FERC) issued a license to the City of Santa Clara for a 6.8 
mw hydroelectric power plant at Black Butte Lake. Construc- 
tion began in 1986 and is scheduled for completion in 1988. 


Multipurpose Project 
Cottonwood Creek 


The Cottonwood Creek Project, as planned, consists of 
two dams and reservoirs. One at the Dutch Gulch site on 
the main stem about |! miles west of Cottonwood, and the 
other at the Tehama site on the south fork about 9 miles 
southwest of Cottonwood. As modified during Phase 1] 
Advanced Engineering and Design studies, Dutch Gulch 
Lake would have a 900 thousand acre-foot capacity and 
Tehama Lake would have a capacity of 700 thousand acre- 
feet (both smaller capacities than originally planned). This 
modified authorized plan would provide 100-year flood 
protection to predominantly agricultural land downstream 
along Cottonwood Creek. Roughly $30 million in flood 
damages along the upper Sacramento River could have 
been eliminated during the winter of 1982-83 if the Cot- 
tonwood Creek Project had been built. The project would 
also provide water for municipal and industrial use, 
enhance the anadromous fishery, provide future generation 
of hydroelectric power, and provide for varied recreational 
opportunities. 


Project cost is estimated at $804 million, based on a 
price level update of the project configuration and costs 
contained in the May 1985, Phase I General Design Memo- 
randum. Reanalysis studies performed during 1985 revealed 
a reduced project cost of approximately $571 million. 
Steepening the dam embankment slopes was the primary 
reason for the reduction in cost. Local interests would be 
required to repay construction costs allocated to municipal 
and industrial water supply, plus one-half of the recreation 
and fish and wildlife enhancement costs, excluding the 
anadromous fishery costs. This reimbursement would 
exceed 80 percent of the total project cost. Operation and 
maintenance of the completed project (other than for 
recreation facilities) would be the responsibility of the fed- 
eral government. 


By letter dated 25 June 1985, the California Department 
of Water Resources officially withdrew their support for the 
project due to their inability to participate financially. Con- 
sequently, all design effort has been terminated. 
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Multipurpose Project 
Folsom Dam and Lake 


Folsom lake is located on the main stem of the American 
River 20 miles upstream from Sacramento near the town of 
Folsom. The project consists of a concrete gravity main 
dam with earthfill wing dams (total crest length, 10,200 
feet; maximum height, 340 feet), and eight earthfill dikes 
along the perimeter of the reservoir, which has a storage 
capacity of one million acre-feet. A 162 megawatt power- 
plant, an afterbay dam (Nimbus), a 13.5 megawatt power- 
plant at Nimbus Dam, and related transmission lines were 
built by the Bureau of Reclamation. After completion, Fol- 
som Dam and Lake were transferred to the Bureau of Rec- 
lamation for operation and maintenance as part of the Cen- 
tral Valley Project. 


The project was completed in 1956 at a federal cost of 
$100 million. This included $63 million for storage facilities 
and $37 million for power plant, afterbay, and transmission 
facilities. 

The project provides flood protection to Sacramento and 
adjacent suburban areas, 500 thousand acre-feet of water 
for irrigation and municipal uses, and about 500 million 
kilowatt hours of hydroelectric power annually. 


During the February 1986 floods, Folsom Dam in con- 
junction with the Lower American River levee system pre- 
vented $4.7 billion in damages. 


Recreation areas have been developed by the state as part 
of the state park system. Annual public use of the area is 
about 2.6 million user-days. 


Multipurpose Project 
Lakeport Lake 


This project was deauthorized by the Water Resources 
Development Act of 1986. 


Lakeport Lake was authorized for construction on Scotts 
Creek, a tributary to Clear Lake. The dam, located about 4 
miles west of the City of Lakeport, would have been a 
rolled earth and rockfill dam 1,540 feet long and 203 feet 
high. It would have had a storage capacity of 55 thousand 
acre-feet for flood control, irrigation, municipal water 
supply, fish and wildlife, and general recreation. Flowage 
and riparian preservation easements were included in the 
project in lieu of levee construction and channel improve- 
ment work downstream from the dam. 


The project was designed to protect Scotts Valley and 
downstream canyon areas, reduce damages around Clear 
Lake by reducing inflow, provide about 18 thousand acre- 
feet of new water annually for irrigation and municipal 
uses, and provide additional opportunities for water- 
oriented recreational activities. 


Preconstruction planning was completed in 1976, but the 
project was deferred in 1977 due to lack of local interest. 


Multipurpose Project 
Marysville Dam and Lake 


Marysville Lake is a multipurpose project authorized for 
construction on the Yuba River system about 15 miles 
north of Marysville. This is the third and final element of a 
water storage complex that also includes Lake Oroville on 
the Feather River and New Bullards Bar Reservoir on the 
North Yuba River. Marysville Lake would serve flood con- 
trol, power generation, irrigation, general recreation, and 
fish and wildlife functions. Principal features of the project 
include dams on the Yuba River and its Dry Creek tribu- 
tary, an afterbay dam on the Yuba River, and power plants 
at the Yuba River and afterbay dams. 


The Yuba River dam would be located just upstream 
from the State Highway 20 crossing at Parks Bar. [t would 
have a concrete gravity center section with rockfill sections 
tying into the abutments, a length of 7,583 feet, and a 
height of 368 feet above streambed. The Dry Creek dam 
would be 1.5 miles north of the Yuba River dam. It would 
be a rockfill structure 6,000 feet long and 331 fect high. 
Together, these dams would create a 916 thousand acre- 
foot reservoir that would include 240 thousand acre-feet for 
flood control. Two rockfill dikes would be required on the 
west perimeter of the Dry Creek pool to prevent overflow 
into adjacent low areas. A connecting channel would be 
excavated through an intervening saddle to permit exchange 
of water between the Yuba River and Dry Creek pools. 
The afterbay dam would be a rockfill structure 4,800 feet 
long and 93 feet high creating 54,200 acre-feet of storage 
for reregulating power releases from Marysville Lake. 


Construction costs of $1.6 billion would be shared by 
federal and local interests. The project would be con- 
structed, operated, and maintained by the Corps of Engi- 
neers. Its irrigation water yield (150 thousand acre-feet per 
year) and its power generation capability would be inte- 
grated into the Central Valley Project. 

About 33 miles of riparian wildlife habitat would be 
inundated by the lake. This type of habitat is in short 
supply, but its loss can be offset by acquiring and managing 
a comparable habitat nearby. Salmon spawning habitat 
would remain unaffected by regulating flows and water 
temperature. To enhance the salmon and steelhead fishery, 
a hatchery would be built. 


Coordinated flood control operation of Marysville Lake, 
New Bullards Bar Reservoir, and Lake Oroville, together 
with existing levee systems, would provide flood protection 
to over 35 thousand acres of highly improved Jand in the 
Yuba River flood plain and to the Marysville-Yuba City 
area. Two county roads, and a 113.4 thousand acre rural 
area along the Feather River would also be protected. 


If Marysville Lake, New Bullards Bar Reservoir, and 
Lake Oroville had been completed and in operation during 
the December 1955 flood, their coordinated operation, in 
conjunction with existing levees, would have prevented 
levee failures along the Feather River, loss of 40 lives, and 
most of the $53 million flood damage that occurred. The 
coordinated operation of these projects during the 
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December !964 flood would have prevented about $4.2 
million in damage in addition to the $30 million prevented 
by operating the then partially completed Lake Oroville. 


Preconstruction planning was stopped in 1979 when it 
was determined that the authorized project was no longer 
economically feasible. 


Multipurpose Project 
Lake Oroville 


Lake Oroville, a multiple purpose partnership project on 
the Feather River near Oroville, was built by the State of 
California as the key unit of the State Water Project. 


Oroville Dam is 770 feet high and 6,850 feet long. ft is 
the highest earthfill dam in the United States and impounds 
a 3.5 million acre-foot reservoir, 750 thousand acre-feet of 
which are reserved for flood control. About 2 million acre- 
feet are for conservation. 


Flood control operations are coordinated with New Bul- 
lards Bar Reservoir on the North Fork of the Yuba River 
according to rules prescribed by the Corps of Engineers. 


Additional facilities include an underground powerhouse 
with a capacity of 600 megawatts. 


During the December 1964 flood, interim operation of 
the completed portion of the Lake Oroville project pre- 
vented flood damage of about $30 million. If Oroville 
Lake, New Bullards Bar Reservoir, and Marysville Lake 
had been completed and in operation during the December 
1955 flood, their coordinated operation, in conjunction 
with the existing levee system, would have prevented levee 
failures along the Feather River, loss of 40 lives, and most 
of the $53 million flood damage that occurred. 


Lake Oroville affords protection to the cities of Oroville, 
Marysville, and Yuba City; to many smafler communities in 
the flood plain; to 9,000 acres of urban and suburban land; 
to 283 thousand acres of highly developed agricultural land; 
and to important transportation facilities. 


During the floods of February 1986, Oroville Dam pre- 
vented $263 million in damages. 


Lake Oroville provides extensive opportunities for water- 
oriented recreation activities. 


Cooperative Project 
New Bullards Bar Reservoir 


New Bullards Bar Reservoir was completed in 1971 by 
the Yuba County Water Agency and consists of a concrete 
arch dam 645 feet high and 2,323 feet long at the crest, a 
960 thousand acre-foot capacity reservoir, and powerhouses 
at Colgate and Narrows. The project is located on the 
North Fork of the Yuba River about 30 miles northeast of 
the City of Marysville and was built for irrigation, power 
generation, recreation, fish and wildlife enhancement, and 
flood control. Flood control operations comply with rules 
and regulations prescribed by the Corps of Engincers. 


Excluding power and recreation facilities, the project cost 
was $110.9 million, of which $12.9 million was the federal 
share for 170 thousand acre-feet of storage capacity for 
flood control. 


Since the project has been completed, it has prevented 
$3.7 million in damages. In the severe floods of December 
1964-January 1965, over half of the $2.3 million damage 
that occurred along the north and main steams of the Yuba 
River would have been prevented by New Bullards Bar. In 
December 1955, the project would have controlled Yuba 
River flows at Marysville to essentially non-damaging 
magnitude. 


Cooperative Project 
Shasta Dam and Lake 


Shasta Lake is a multiple purpose project built by the 
Bureau of Reclamation and operated for flood control 
according to rules and regulations prescribed by the Corps 
of Engineers. Located on the Sacramento River near Red- 
ding, the dam is a concrete gravity structure 602 feet high 
and 3,460 feet long. It creates a reservoir with a capacity of 
4.5 million acre-feet, of which 1.3 million acre-feet are 
reserved for flood control during the rainflood season. 


Shasta Lake is the key unit of the Central Valley Project, 
one of the most extensive man-made water transport sys- 
tems in the world. In addition to providing flood control, 
the project provides water for irrigation, municipal and 
industrial uses, power generation, fish and wildlife conserva- 
tion, recreation, and sustained flow to improve shallow- 
draft navigation on the Sacramento River. By providing 
year-round releases, it helps prevent intrusion of salinity 
into the Delta. 


Shasta Lake operations have substantially reduced flood 
damage in the Sacramento River Basin. In the several 
major and minor floods since its completion in 1945, the 
project has prevented almost $200 million in damages. 


Flood Control Project 
American River Levee 


The American River Levee extends from high ground 
near Carmichael downstream along the north side of the 
American River to a previously existing levee ending near 
the Interstate Business 80 crossing, a distance of about 7 
miles. Two pumping plants are part of the project, and they 
discharge into the river to dispose of storm drainage collect- 
ing in low areas landside of the levee. In conjunction with 
Folsom Lake, the levee permits maximum controlled 
releases for flood control (115 thousand cubic feet per 
second) without damage along the river downstream. 


During the February 1986 floods the system prevented 
$4.7 billion in damages. 


Completed in 1958, the project is operated and main- 
tained by local interests. Federal cost of the project was 
about $2.1 million, and local cost was $590 thousand. 
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Flood Control Project 
Bear River 


The project was deauthorized by the Water Resources 
Development Act of 1986. 


As authorized, the Bear River project would have con- 
sisted of seven miles of new and improved channel, five 
miles of new levees, a sump area and pumping plant, nine 
new bridges or culverts, trail-oriented recreation facilities, 
and flowage and environmental easements. These improve- 
ments, which would have been along waterways tributary 
to the Bear River in the Linda and Olivehurst areas (south- 
east of Marysville) were found infeasible in preconstruction 
planning studies completed in 1980 and have been classified 
inactive. 


Flood Control Project 
North Fork Feather River at Chester 


A diversion dam on the North Fork of the Feather River 
near the town of Chester and a partially leveed Noodway 
are the principal features of the Chester project. The diver- 
sion dam is an earthfill structure 45 feet high and 960 feet 
long. Its uncontrolled outlet will permit non-damaging flow 
in the natural channel through the town. Excess floodflow 
is diverted into the floodway which empties into Lake 
Almanor. Special features are included in the dam to permit 
passage of fish. The project also required construction of 
two bridges over the floodway and relocation of about | 
mile of county road. 


Project cost was about $5.3 million, of which $3.7 mil- 
lion was federal cost and $1.6 million was the nonfederal 
share. Local interests operate and maintain the project, 
which was completed in 1976. 


Corrective construction to alleviate fish passage problems 
at the diversion structure included temporary modifications 
to the fish ladder by the California Department of Fish and 
Game in 1979, and installation of an upstream log boom 
for debris control in 1981. The Department of Fish and 
Game has indicated that further corrective measures need to 
be undertaken, and the situation is currently undergoing 
assessment by the Sacramento District. 


Flood Control Project 
Middle Creek 


The Middle Creek project includes levees and incidental 
channel improvement work along seven miles of Middle 
Creek, a channel to divert Clover Creek overflow around 
the town of Upper Lake and into Middle Creek, levees 
along lower Scotts Creek, and a pumping plant discharging 
into Middle Creek to dispose of dratnage collecting behind 
the project levee. 


The project protects Upper Lake and 4,000 acres of 
highly developed agricultural land. 


Federal cost of the project was about $2.6 million, and 
local cost for lands and relocations was $1.3 million. Local 
interests operate and maintain the project, which was com- 
pleted in 1967. 


Levee subsidence has been identified on the project, and 
the nonfederal sponsor, the State Reclamation Board, 
requested in 1984 that the Corps investigate the feasibility 
of restoring the levee to design grade and cross section. 
Corps higher authorities did not approve investigations that 
could have led to Corps involvement in levee restoration. 
The nonfederal sponsor was therefore requested to pursue 
other alternatives for project restoration and to notify those 
members of the public afforded protection by the project 
that there is a threat of levee failure due to deterioration. 


Flood Control Project 
Sacramento River 


A major project for flood control on the Sacramento 
River and its tributaries was authorized by the 1917 Flood 
Control Act. Construction began in 1918 on this local 
cooperation flood control project sponsored by the Califor- 
nia Reclamation Board. [t was the first flood control work 
federally authorized for construction outside the Mississippi 
River Valley. Earlier work on the Sacramento River 
increased its flood carrying capacity in the reach down- 
stream from Cache Slough, but this work was authorized as 
a navigation improvement. 


Under natural conditions, the flood plain of the Sacra- 
mento River varied from 2 to 30 miles wide, extended for 
about 150 miles along the river, and covered about | mil- 
lion acres. Low, discontinuous levees were built by individ- 
ual landowners from the 1840s to the 1890s. This concen- 
trated flood flows, increasing flood problems that were 
further intensified by hydraulic mining between 1853 and 
1884. During this period, millions of tons of silt, sand, and 
gravel were deposited in streamways, and the beds of the 
Sacramento, Feather, Yuba, Bear, and American Rivers 
were raised as much as 20 feet in some reaches. In the 
1870s, shipping on the main waterways almost stopped, 
and adjacent agricultural land was covered with mining 
debris. In 1884, virtually all hydraulic mining was stopped 
by court order. The Corps of Engineers’ California Debris 
Commission was created in 1893 to regulate hydraulic min- 
ing, improve navigation, and control floodwaters in the 
Central Valley. 


Prior to creation of the Debris Commission, much 
thought had been given to the flood and navigation prob- 
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lems of the Sacramento River and its tributaries. A system 
of reservoirs for the partial control of floods was considered 
as early as 1880 but abandoned as impractical. A system of 
storage projects primarily for irrigation was also considered 
as were channel improvement plans, natural and leveed 
bypass plans, and various combination plans involving these 
concepts. 


In 1910, Congress directed the Debris Commission to 
prepare a flood control plan for the Sacramento River sys- 
tem. The proposal made at that time, which incorporated 
the leveed bypass concept, became the basis of the present 
project. Reservoirs were recommended, but their construc- 
tion was to be deferred until multipurpose projects were 
feasible. Most of these reservoirs have now been built. 


The existing Sacramento River Flood Control Project, 
which is frequently referred to as the “Old Project,” con- 
sists of a comprehensive system of levees, overflow weirs, 
outfall gates, pumping plants, leveed bypass floodways, 
overbank floodway areas, enlarged and improved channels, 
and dredging in the lower reach of the Sacramento River. 
(Some of the projects are actually in the Delta-Central 
Sierra Basin.) 


Reducing the flood hazard has encouraged extensive 
development in protected areas. About 800 thousand acres 
of prime agricultural land is now protected as are the cities 
of Colusa, Gridley, Live Oak, Yuba City, Marysville, 
Sacramento, Courtland, Isleton, Rio Vista, and numerous 
smaller communities; two transcontinental railroads; feeder 
railroads; and many state and county highways. The project 
has prevented more than $8 billion in flood damage during 
its history. 


During major floods, the containment of floodflows in 
leveed channels on the valley floor is possible because the 
initial surges of runoff are detained in foothill reservoirs. 
The leveed streamways, enlarged channels, and bypass 
floodways could not contain major floodflows without the 
intercepting action of the upstream reservoirs, and full 
benefits of the reservoirs cannot be realized unless specific 
downstream channel capacities are provided and main- 
tained. Reservoir operation is coordinated, not only among 
the various storage projects involved, but also in terms of 
downstream channel and floodway carrying capacities. 
Thus, each element is part of an integrated system and its 
proper functioning is dependent on various other elements. 


Total first cost of the project, the active portion of which 
was completed in 1968, was about $163.9 million. Of this, 
$68.9 million was federal cost and $95 million was local 
cost. Operation and maintenance of the project is the 
responsibility of local interests. 


Sacramento River 
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Flood Control Project 
Sacramento River and Major and 
Minor Tributaries 


Initially authorized by the 1944 and 1950 Flood Control 
Acts and first funded in 1948, improvements on the Sacra- 
mento River and certain of its tributary streams and water- 
ways supplement the Sacramento River Flood Control Proj- 
ect in providing flood protection to all major cities along 
the river system and to 880 thousand acres of prime agri- 
cultural land. The California Reclamation Board is the 
sponsor of this project. A summary of the improvements is 
as follows: 


* Levee construction and channel improvement on the 
Sacramento River from Colusa to Chico Landing, and 
on lower reaches of its tributaries from the mouth of 
Butte Creek to Red Bluff. 


* Revetment on levees in Sutter, Tisdale, Sacramento, 
and Yolo Bypass. 


Authorized improvements on Butte Creek, Chico and 
Mud Creeks, Sandy Gulch, Elder Creek, Deer Creek, and 
Cherokee Canal have been completed, and some bypass 
levee revetment work has been done. fn total, about 72 
miles of channel work and 197 miles of levee construction 
have been completed. The only work remaining is addi- 
tional revetment of bypass levees and this will be accom- 
plished as required based on annual review of levee erosion. 
In 1986, 1,900 linear feet of revetment was constructed in 
the Yolo Bypass. Operation and maintenance of the project 
is the responsibility of local interests. 


Estimated cost of the project is $18.3 million, of which 
$11.9 million would be federal cost and $6.4 would be the 
local interest share. 


Flood Control Project 
Sacramento River Bank Protection 


The Sacramento River Bank Protection Project is a long- 
range, phased program for construction of bank erosion 
control work and setback levees on the main stem of the 
Sacramento River and various tributary and distributary 
waterways. The project is needed to maintain the capability 
of the Sacramento River Flood Control Project to continue 
to furnish design protection. Jt also reduces the need for 
emergency levee repair, periodic dredging, and loss of land 
due to bank erosion. The California Reclamation Board is 
the local sponsor for this project. 


First phase construction consisted of 430 thousand lineal 
feet of bank protection work and necessary levee setbacks 
at erosion sites along the river. Work began in 1963 and 
was completed in 1974, Public use facilities include boat 
launching ramps, parking areas, and access roads at three 
locations. Local interests operate and maintain these facili- 
lies and have provided for water supply, sanitation, and 
picnicking and camping. Other sites where recreational use 
potential exists will be considered in the future. Second 
phase construction involving 405 thousand lineal feet of 
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similar work began in 1975 and is scheduled for comple- 
tion in 1991. As they are completed, project units are trans- 
ferred to the state for operation and maintenance. So far, 
218 thousand linea! feet of work is complete through 1985 
on the second phase. 


First phase work cost $40.7 million, of which $26.6 mil- 
lion was federal cost and $14.1 million was local cost. The 
combined cost of the first and second phases are estimated 
at $132.5 million. 


Bank protection work requires construction activity that 
can adversely affect wildlife habitat and the natural beauty 
of a particular riparian area. To minimize these effects, 
trees, shrubs, and other vegetation are preserved where pos- 
sible, and scarred construction sites are reseeded or 
replanted. 


Flood Control Project 
Sacramento River, Chico Landing 


to Red Bluff 


The Sacramento River, Chico Landing to Red Bluff Proj- 
ect was authorized in 1958 as an extension and modifica- 
tion of the Sacramento River Flood Contro! Project. Con- 
tinued construction was authorized in 1976. It provides for 
bank protection and incidental channel improvements along 
50 miles of the Sacramento River between Chico Landing 
and Red Bluff, and for flood plain zoning along the river 
upstream to Keswick Dam. The purpose of the flood plain 
zoning is to limit development and maintain floodway areas 
that will safely carry maximum flood contro! releases from 
Shasta Lake. The California Reclamation Board is the local 
sponsor. 


The project will help reduce erosion and stabilize the 
main river channel thereby preserving and protecting urban, 
residential, riparian, and agricultural lands; and reducing 
sediment in the river which can impair downstream flood 
control and navigation channels. 


Approximately 75 thousand lineal feet of bank protection 
work at 29 sites was completed by 1979. By 1984, another 
19 thousand lineal feet had been completed. To complete 
this project, another 81 thousand lineal feet of bank stabili- 
zation work has been proposed. Construction of this addi- 
tional work is pending. 

Current estimated cost for all work since authorization in 
1958 is $30 million federal cost and $1.8 million local cost. 
Local interests will be responsible for operation and main- 
tenance of this project. 


Flood Control Project 
Cache Creek Basin 


Cache Creek drains a portion of the eastern slope of the 
Coast Range in Lake and Yolo Counties. The basin is natu- 
rally divided into an upper drainage area that includes 
Clear Lake and its tributaries, and a lower drainage area 
that includes Cache Creek and its tributaries. Cache Creek 
originates at the east end of Clear Lake about 110 miles 


north of San Francisco, flows southeasterly through Cache 
Creek Canyon and across the valley floor, and discharges 
into the Yolo Bypass, a unit of the Sacramento River Flood 
Control Project. 


This project was authorized by the Water Resources 
Development Act of 1986 and includes: 


Upper Basin (Clear Lake)— Widening and deepening 4.5 
miles of the existing S-mile-long Clear Lake Outlet Channel 
to a capacity of 8,000 cubic feet per second at a non- 
damaging lake stage, Lower Basin (Cache Creek)—Raising 
the perimeter levees of the Cache Creek Settling Basin an 
average of 12 feet, enlarging the existing project levees from 
the settling basin upstream to County Road 102, construct- 
ing a new outlet weir, and removing the existing training 
levees and constructing a new training levee and channel 
adjacent to the new western perimeter levee to provide 50 
years of sediment storage capacity (340 acre-feet annually). 


The major water resource related problem in the Upper 
Basin is flooding around Clear Lake caused primarily by 
inadequate discharge capacity of the lake’s 5-mile-long 
outlet channel. Recent significant flooding occurred in 
1958, 1970, 1983, and 1986. The major water resource 
related problem in the Lower Basin is the large volume of 
sediment transported by Cache Creek downstream to the 
Cache Creek Settling Basin. The storage capacity of the set- 
tling basin is now exhausted which allows Cache Creck’s 
heavy sediment load, about 1.1 million cubic yards annu- 
ally, to be carried into the Yolo Bypass and a portion de- 
posited there. This affects the floodflow capacity of the 
bypass and also causes deposition problems further down- 
stream in flood control and navigation channels such as the 
Sacramento River Deep Water Ship Channel, and the San 
Francisco Bay system. 


In February 1986 Clear Lake reached its highest level 
since the Clear Lake Dam was constructed in 1914. 


The authorization included development of a wildlife 
refuge in the Settling Basin, and specifically precluded the 
bypass plan for the Clear Lake Outlet Channel. The Corps 
has determined that the wildlife refuge should be developed 
and funded under U.S. Fish and Wildlife Service authorities 
and programs. 


A sedimentation/erosion study on Cache Creek between 
Rumsey and Interstate Highway 505 is in progress. This 
study, projected for submittal in August 1987, will deter- 
mine if there will be an increase in erosion along Cache 
Creek resulting from modification of the Clear Lake Outlet 
Channel. Preconstruction Engineering and Design studies 
are scheduled for completion in September 1989. 


The cost of the project as authorized is estimated to be 
$32.8 million. 


Flood Control Study 
Sacramento River and Tributaries, 
Bank Protection and Erosion Control 


A study was authorized in 1970, and began in 1976, to 
investigate erosion and bank protection problems along 300 
miles of the Sacramento River from Collinsville to Shasta 
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Dam, and along the lower reaches of the principal tributary 
streams. 


Possible contributing factors considered were the effects 
of upstream reservoirs and recreational boaters. Measures 
were sought that would stabilize stream channels, reduce 
bank erosion, and at the same time preserve riparian 
vegetation. 


The only feasible alternative is a comprehensive channel 
stabilization program between Colusa and Red Bluff. In 
general, the plan would involve constructing bank protec- 
tion at the outside of each river bend not adequately pro- 
tected at present. The State Reclamation Board supports the 
plan but does not wish to pursue a new authorization under 
this study. They do want to implement the plan under exist- 
ing Corps of Engineers authority, such as Chico Landing to 
Red Bluff and Sacramento Bank Protection project. Accord- 
ingly, the study was completed in 1986, but did not result 
in the recommendation of any new authorization. 


Flood Control Study 
Northern California Streams 


In the Sacramento River Basin, there is a need for flood 
control along the upper Sacramento River and uncontrolled 
tributaries to the river. Damaging floods occurred in 1958, 
1964, 1970, 1974, 1983, and most recently in 1986 when 
train and snowmelt floods caused over $180 million in 
damages. 


An authorized investigation of all streams in Northern 
California, including the Sacramento River and its tribu- 
taries was initially funded in 1965 and is divided between 
the San Francisco and Sacramento Districts. (See North 
Coastal Basin.) Coastal streams are being studied by the 
San Francisco District and interior streams are being stud- 
ied by the Sacramento District. A number of individual 
interim reports will be made within the framework of the 
comprehensive study. 

The most recent interim studies in the Sacramento Basin 
include the Yuba River and Garden Bar. Yuba County has 
been unsuccessful in obtaining a partner to develop the 
Yuba River Project, and in May 1983 advised the Corps 
that they were no longer interested in a federal project. 
Similarly, the Garden Bar study became a local project in 
December 1982, 

Another interim study of Dry Creek, north of Sacra- 
mento, was initially authorized under the Northern Califor- 
nia Streams Study, but has been separated from the parent 
study for budgetary purposes. 


A potential new interim study was authorized tn late 
1984 for Upper Putah Creek. 

Future studies may focus on Colusa Basin where the 
State of California has indicated a need for such a study. 


Flood Control Study 
Upper Putah Creek 


A study to determine the feasibility of flood protection, 
including multiple purpose storage projects, in the Putah 


Creek drainage upstream from Lake Berryesa was com- 
pleted in 1977. No economically feasible project was found. 


The study identified a desirable local protection flood 
control project, but did not recommend construction since it 
was not found to be economically justified at that time. The 
area has grown and is predicted to continue to grow faster 
than was projected in the feasibility report. 


A new interim study under the Northern California 
Streams Study authority was authorized by Congress in late 
1984 for upper Putah Creek but has not been funded. This 
study would reevaluate the earlier findings of economic 
infeasibility to determine if the changed conditions would 
result in a feasible project. 


Flood Control Study 
Blue Ridge Dam Cache Creek 


A reconnaissance study has been initiated to determine 
the federal interest in participation with local sponsors in 
the development of the multipurpose Blue Ridge dam and 
reservoir project on Cache Creek. Engineering studies con- 
ducted by the Yolo County Flood Control and Water Con- 
servation District have indicated the need to resolve prob- 
lems of flooding, bank erosion, and sedimentation on Cache 
Creek, as well as water supply. This study will evaluate the 
feasibility of including flood control as a project purpose 
and whether federal financial participation is appropriate. 
The proposed dam site is located on Cache Creek just 
upstream of Rumsey. The reconnaissance phase is scheduled 
for completion in December 1987. 


Flood Control Study 
Dry Creek 


The Dry Creek study area is located in Sacramento and 
Placer Counties in the southeast portion of the Sacramento 
Valley near the cities of Roseville and Rio Linda. Flood 
problems result from inadequate drainage channels and 
from high Sacramento and American River stages that 
cause backwater flooding. Flooding has occurred in the 
area twice within the last four years. The most serious 
flooding occurred during February 1986 when flood dam- 
ages were estimated to exceed $18 million in the basin. 


A reconnaissance study was completed in September 
1985. Its results indicated that flood control could most 
likely be accomplished by channel improvements along Dry, 
Cirby, and Linda Creeks in the city of Roseville and non- 
structural measures in Sacramento County along Dry Creek 
and the Natomas East Main Drainage Canal. The feasibility 
phase was initiated in FY 1986 with agreement by Sacra- 
mento and Placer Counties and the city of Roseville, the 
local sponsors, to cost share the feasibility phase. The present 
study effort includes design and cost estimates, environ- 
mental and economic studies and plan formulation. The fea- 
sibility phase is scheduled for completion in August 1988. 
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Flood Damage Prevention Study 
American River Watershed 


A reconnaissance study has been authorized under the 
Northern California Streams investigation authority (Flood 
Control Act of 1962) to evaluate alternative means of pro- 
viding flood control in the American River watershed. The 
study area is located in northern California adjacent to and 
east of the city of Sacramento, This phase of the study 
(initiated in January 1987) is based on the assumption that 
the authorized Auburn Dam will not be constructed. 


Hydrologic evaluations indicate that the level of flood 
protection along the American River ts less than the 100- 
year level. The storms and resulting runoff in February 
1986 filled Folsom Lake and caused record releases down- 
stream. Large magnitude flood events in the area could 
impact more than 500,000 people and cause an estimated 
$15 billion in property damages. 


Coordination with local entities is continuing in an effort 
to solicit their concerns and proposals to provide higher 
levels of flood protection along the American River. Local 
entities have shown an interest in modification of the exist- 
ing levee system, and additional upstream storage. 


Evaluation of proposals will include hydrologic and 
hydraulic studies, survey and geotechnical data collection 
and analysis, design and cost estimates, as well as economic 
and environmental studies. 


The reconnaissance phase of this study is scheduled for 
completion in January 1988. 


Small Flood Control Project 
North Fork Pit River at Alturas 
In 1972, two miles of channel improvements were com- 


pleted to convey floodflows on the Pit River through the 
city of Alturas. 


The project had a total cost of $1.2 million, of which 
$905 thousand was federal cost and $320 thousand was 
nonfederal cost. Since its completion, the project has pre- 
vented an estimated $1 million in damages. 


Local interests maintain the channel, 


Debris Control Facility 


Harry L. Englebright Dam and Lake 


Harry L. Englebright Lake, originally known as Upper 
Narrows Reservoir, is on the main stem of the Yuba River 
about 20 miles northeast of Marysville. The dam is a con- 
crete arch structure 260 feet high and 1,142 feet long, and 
was completed in 1941 at a federal cost of $3.9 million. 


The project has a debris storage capacity of 118 million 
cubic yards. When hydraulic mining was in progress, the 
mining companies paid the federal government on the basis 
of the volume of material excavated in their mining 
operations. 


Currently, the Pacific Gas and Electric Company and the 
Yuba County Water Agency pay the federal government 
for using downstream water for generating hydroelectric 
power at two plants. 

Public use facilities have been provided jointly by the 
federal government and a local concessionaire. The lake is 
popular for boating and other water-oriented recreational 
activities. 


Debris Control Facility 
North Fork Dam and Lake 


North Fork Lake is on the North Fork of the American 
River about five miles northeast of Auburn. The dam is a 
concrete arch structure 155 feet high and 620 feet long that 
provides a debris storage capacity of 26 million cubic yards. 
It was completed in 1939 at a total federal cost of $700 
thousand. If Auburn Reservoir, a multiple purpose project, 
is built (possibly by the Bureau of Reclamation), it will 
submerge North Fork Lake. 


Recreational development and public use administration 
of the lake area are responsibilities of a state agency 
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licensed by the federal government. The lake is popular for 
boating, swimming, fishing, and other water oriented recrea- 
tional activities. 


Debris Control Facility 
Yuba River Restraining Barriers 


Improvements to control movement of hydraulic mining 
debris along the lower Yuba River are located about 10 
miles east of Marysville. They consist of Daguerre Point 
Dam, which forms a storage basin for debris, and training 
walls and other regulatory works downstream from the 
dam. The training walls, which total about 15 miles in 
length, confine flows to narrow channels to prevent stream 
meander and downstream movement of old debris deposits 
from flood plain areas. The project prevents debris from 
eventually being carried downstream and into the naviga- 
tion channels of the Feather and Sacramento Rivers, 

The project was completed in 1935 at a cost of $361 
thousand. Construction, operation, and maintenance costs 
for project facilities are shared equally by the federal and 
state governments. 


Delta-Central Sierra Area 


(Sacramento District) 


Description 


Extending from Sacramento on the north to Stockton on 
the south, and from the crest of the Sierra Nevada on the 
east to the foothills of the Coast Range on the west, the 
Delta-Central Sierra Area is situated in the central portion 
of the Central Valley. The area is about 120 miles long and 
60 miles wide, and covers approximately 5,000 square 
miles. The Delta islands occupy the western portion. This 
low-lying tidal region comprises about 500,000 acres of 
highly productive farmland. Land surfaces in the Delta 
range from just below sea level in the central portion to just 
above sea level along the periphery. The principal water- 
ways are the lower reaches of the Sacramento and San 
Joaquin Rivers. The Sacramento River drains a small por- 


tion in the northwesternly sector of the area, and the San 
Joaquin River and certain of its tributaries (the Cosumnes, 
Mokelumne, and Calaveras Rivers) drain the remainder. 
Cache Slough is the most significant waterway joining the 
Sacramento River in the Delta-Central Sierra Area. 


Water supply in the Delta-Central Sierra Area is ample, 
but there are problems of water quality, especially in the 
Delta where irrigation return flows and industrial waste dis- 
charges are lowering water quality. Also, Delta waters are 
subject to salinity intrusion. These water quality, pollution, 
and salinity problems will continue and become more acute 
unless corrective measures are taken. 
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Delta-Central Sierra Area 


(Sacramento District) 


Projects 


CO) NAVIGATION PROJECTS 

122 John F. Baldwin and Stockton Ship Channels 

123 Sacramento River Deep Water Ship Channel 

124 Mokelumne River 

125 San Joaquin River, Stockton Deep Water Ship 
Channel and Burns Cutoff 

126 Middle River and Connecting Channels 

( MULTIPURPOSE PROJECTS 

127 Morrison Creek Stream Group 

128 Camanche Reservoir (Cooperative Project) 

129 New Hogan Lake 


© FLOOD CONTROL PROJECTS 
130 Sacramento River Flood Control Project 
131 Bear Creek Channel, San Joaquin County 
132 Mormon Slough, Calaveras River 
133 Duck Creek, San Joaquin County 

(Small Flood Control Project) 
134 Lower San Joaquin River and Tributaries 
135 Farmington Project 
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Navigation Project 
Middle River and Connecting Channels 
Middle River is located in the complicated network of 
tidal channels in the southwest section of the Delta. The 
Middle River Project involved dredging Middle River, 
Latham Slough, and Empire and Turner Cuts to provide 
navigation channels 9 feet deep and 100 feet wide. Project 
work was started and completed in 1937 at a total federal 
cost of $8300. In 1983, there was no reported commercial 
traffic on Middle River. 


Navigation Project 
Mokelumne River 


Improvement of the Mokelumne River for navigation 
was completed in 1885 at a federal cost of $8,500. At New 
Hope Landing, this stream divides into North and South 
Forks, which reunite about 4 miles above the Mokelumne 
River confluence with the San Joaquin River. Navigation 
improvements consisted of removing obstructions and 
dredging shoals along the main stream (and along both 
forks) from the mouth upstream to the mouth of the 
Cosumnes River. Controlling depths range from 2 feet at 
the head of navigation to 12 feet at the mouth of the river. 
About 35 miles of navigable channel, now used extensively 
by pleasure craft, are provided by the project. In 1983, 
there was no reported waterborne commerce. 


Navigation Project 
Old River 


The uncompleted part of this project was deauthorized 
by the Water Resources Development Act of 1986. 


Old River is the most western branch of inter-connecting 
tidal channels into which the San Joaquin River divides in 
crossing the Delta. Navigation has been improved by widen- 
ing and deepening the lower 35 miles of Old River and cer- 
tain adjoining waterways. About one-third of the authorized 
work has been completed. Lack of any waterborne com- 
merce in 1983 indicates no need for completing the work 
not yet started. Improvements now complete (federal cost 
$23,000) have adequately met commercial navigation needs 
of the area in years past. 


Olid River and adjoining waterways also carry floodflows 
and are used extensively for recreational boating. In addi- 
tion, they carry water in transit from the Sacramento River 
to the Delta-Mendota Canal, a unit of the Interior Depart- 
ment’s Central Valley Project, and to the California Aque- 
duct, a unit of the State Water Project. 


Navigation Project 
Sacramento River Deep Water 


Ship Channel 


The Sacramento River Deep Water Ship Channel 
extends through the northwestern sector of the Delta- 
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Centra! Sierra Area. It is discussed in conjunction with the 
Sacramento Basin because the terminal facilities and tribu- 
tary trade area are in that basin. 


Navigation Project 
John F. Baldwin and Stockton 
Ship Channels 


As noted in the chapter on the San Francisco Bay Area, 
the John F. Baldwin and Stockton Ship Channels Project 
consists of modifying five existing navigation projects, one 
of which is in the Delta-Central Sierra Area. The entire 
project is discussed in the chapter on the Bay Area since 
four of the five projects are located there. 


Navigation Project 
San Joaquin River, Stockton Deep 
Water Ship Channel 


The project for navigation on the San Joaquin River 
includes: 


* A deep draft channel from Suisun Bay to Stockton, a 
distance of about 40 miles. The channel was deepened 
from 30 feet to 35 feet under the John F. Baldwin and 
Stockton Ship Channels project. (Refer to the San 
Francisco Bay Area chapter.) 


¢ Shallow draft channels from Stockton upstream to 
Hills Ferry, a distance of about 85 miles. Controlling 
depths, 6 feet at Stockton, 3 feet at head of navigation. 


Various other improvements and modifications 
required to maintain project integrity and improve its 
capability to serve waterborne commerce. 

The project cost $8.2 million, of which $5.8 million was 
federal cost and $2.4 million was nonfederal cost. The proj- 
ect is complete and in operation, principally serving the 
southern half of the Central Valley. 


Commerce on project waterways was 3.3 million tons in 
1983 and averaged about 3.6 million tons for the 10-year 
period 1974-1983. Cargo handled by the Port of Stockton 
in 1984 totaled approximately 1.1 million tons, of which 
600 thousand tons were outbound shipments and 500 thou- 
sand tons were inbound. 


Multipurpose Project 
Morrison Creek Stream Group 


Morrison Creek Stream Group includes Morrison Creek, 
Elder and Laguna Creeks (the principal tributaries), and a 
number of other small tributary streams. The stream group 
drains into the Delta by way of Beach and Stone Lakes, 
Snodgrass Slough, and the Mokelumne River. 

The project, authorized for further design studies by the 


1976 Water Resources Development Act, includes a dam 
and 1! thousand acre-foot reservoir at the Vineyard site on 


Elder and Laguna Creeks, a diversion to carry Morrison 
Creek runoff to the reservoir, 26 miles of levee and 66 
miles of channel improvement work, and a 7800-acre flood 
retardation basin in the Beach and Stone Lakes area. It will 
provide flood control, recreation, and fish and wildlife 
benefits. The principal objectives of the project plan are to 
preserve the natural greenbelt quality of the area and to 
make the area accessible to the public. 


Funds to begin Phase I General Design studies were first 
received in 1980. Vineyard reservoir is no longer economi- 
cally justified and a feasible flood contro! plan now consists 
of 25 stream miles of channel improvements and modifica- 
tions of the Lambert Road outlet structure and embank- 
ment. Local interests have indicated that they will construct 
most of the channel work within the next two to three 
years. Due to the reduced scope of the project, no new 
Congressional construction authorization will be pursued 
under this investigation. 


Multipurpose Project 
New Hogan Dam and Lake 


New Hogan Lake is on the Calaveras River about 28 
miles northeast of Stockton. The project consists of an earth 
and rockfill dam 1,960 feet long and 200 feet high, four 
auxiliary dikes, and a reservoir with a gross storage capacity 
of 317 thousand acre-feet, 165 thousand acre-feet of which 
are reserved for flood contro! purposes. Construction of the 
dam was started in 1960 and the project became opera- 
tional in 1964. ft replaces an older storage project owned 
and operated by the city of Stockton for water conservation 
and partial flood protection of the city. 


New Hogan Lake provides a high degree of protection to 
Stockton and its rapidly growing suburbs, to about 46 thou- 
sand acres of agricultural land, and to important rail and 
highway transportation facilities. In addition, the project 
provides about 40 thousand acre-feet of new water annually 
for irrigation in an area where the present supply is inade- 
quate and overdraft pumping is depleting the groundwater. 


Federal cost of the project was $15.9 million, including 
about $544 thousand for basic recreation facilities. Local 
interests contributed land valued at about $550 thousand 
(in 1964). Also, local interests are responsible for first con- 
struction costs and annual operation and maintenance costs 
allocated to the water conservation function. 


A 2.5 mw hydroelectric power plant was completed 
below the dam in September 1986 by the Modesto Irriga- 
tion District and the Calaveras County Water District. 


Cooperative Project 
Camanche Reservoir 

Camanche Reservoir, a multiple purpose partnership proj- 
ect on the Mokelumne River about [5 miles northeast of 
Lodi, was built by the East Bay Municipal Utility District 
as a major element of its water supply system for Oakland 
and adjoining areas. The project is operated for flood con- 
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trol according to rules prescribed by the Corps of Engi- 
necrs. Completed in 1964, the project cost $36.7 million. 
The federal government contributed $10.1 million for the 
flood control function. 


Camanche Dam is an earth and rockfill structure 171 
feet high and 2450 feet long. It impounds a 431,500 acre- 
foot reservoir, 200,000 acre-feet of which are reserved for 
flood control. Six gravel and earthfill dikes were required at 
low spots along the reservoir perimeter. 


In conjunction with three upstream storage projects, 
Camanche Reservoir provides flood protection to Lodi, 
Woodbridge, Thornton, and to 69 thousand acres of agri- 
cultural land. ; 


Local concessionaires have provided facilities which cater 
to the many water-oriented activities at the reservoir. 


Flood Control Project 
Farmington Project 


Farmington Dam is the principal element of the Farming- 
ton Project, which provides flood protection to a 58- 
thousand acre rural and suburban area 16 miles southeast of 
Stockton. The dam creates a flood detention reservoir on 
Littlejohns Creek about 3.5 miles east of the community of 
Farmington. It is an earthfill structure 58 feet high and 7800 
feet long that, during floods, temporarily impounds up to 52 
thousand acre-feet of floodwater. Other project elements 
include a diversion channel to direct excess flow from Duck 
Creek to Littlejohns Creek, channel improvement work on 
selected streamways downstream from Farmington Dam, 
cutoff dikes to prevent escape of floodwater into the Cala- 
veras River system, and a small diversion dam to confine 
floodflows to the main channel of Littlejohns Creek. 


Completed in 1951, Farmington Dam is operated and 
maintained by the Corps of Engineers. Local interests are 
responsible for operation and maintenance of the channel 
improvements, embankments, and diversions, which were 
completed in 1955. 


Federal construction cost for project facilities was about 
$3.7 million. Local interests furnished needed rights-of-way 
and utility relocations at an estimated cost of about $320 
thousand, 


Flood Control Project 
Bear Creek Channel 
(San Joaquin County) 

The Bear Creek Channel Project is on the southern 
channel of Bear Creek from Jack Tone Road near Locke- 
ford to Disappointment Slough. The channel, which leads 
to the San Joaquin River, includes 41 miles of low levees 
and 24 miles of channel improvement work. 


The project protects 30 thousand acres of highly developed 
orchards, vineyards, croplands, suburban areas of Stockton, 
main highways, railroads, and industrial installations. 


Construction on the project started in 1963 and was 
completed in 1967 at a federal cost of $3.2 million. Local 
interests provided needed land, rights-of-way, and utility 
alterations at an estimated cost of $3.7 million; they also 
operate and maintain the completed project. 


Flood Control Project 
Lower San Joaquin River and 
Tributaries 

The Delta-Cenitral Sierra Area segment of the San Joa- 
quin River extends from the mouth of the Stanislaus River 
downstream to Suisun Bay. Lower San Joaquin River and 
Tributaries Project improvements in the area consist of 
levee construction and rehabilitation along the San Joaquin 
and Old Rivers, French Camp Slough, and Paradise Cut. 


The project is discussed in the chapter on the San Joa- 
quin Basin because most of the improvements are in that 
hydrographic area. 


Flood Control Project 
Mormon Slough, Calaveras River 


The Calaveras River is a distributary stream west of Bel- 
lota where a bifurcation structure directs flow to northern 
and southern branches. The northern branch of the Cal- 
averas River flows westerly ucross the valley floor to join 
the San Joaquin River just west of Stockton. Very little 
flow enters this branch except during the summer when 
diversions are made for irrigation and groundwater replen- 
ishment. The southern branch, Mormon Slough, carries 
most of the flow. Its course extends southwesterly from 
Bellota. 


Historically, Mormon Slough passed through Stockton to 
join the San Joaquin River a few miles downstream from 
the mouth of the Calaveras River, Ultimately, however, the 
lower end of the slough was improved as the harbor termi- 
nus of a deep draft navigation channel along the San Joa- 
quin River. To prevent siltation of the harbor area, Mor- 
mon Slough was dammed east of Stockton and a diverting 
canal built to carry flow back to the Calaveras River. This 
navigation project —which was known as “Stockton and 
Mormon Channels (Diverting Canal)—was built in the 
carly 1900s and included a levee along the left side of the 
canal to afford some flood protection to Stockton. Also, the 
Calaveras River was enlarged downstream from the lower 
end of the diverting canal to carry the increased volume 
from diverted floodflows. 


The purpose of the Mormon Slough, Calaveras River 
project was to increase the capacity of Mormon Slough and 
the diverting canal to carry flood inflow originating down- 
stream from New Hogan Lake as well as maximum flood 
control releases from that project. Improvements provided 
to achieve this purpose consisted of channel enlargement 
along Mormon Slough and the diverting canal; bank protec- 
tion work on the north bank at the mouth of the Calaveras 
River; and levees along the north bank of the diverting 
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canal, both banks of lower Mormon Slough, and along the 
south bank of Potter Creek, a tributary to Mormon Slough. 
Completed in 1970, the cost of these improvements was 
$5.9 million which was shared equally by the federal 
government and the local interests concerned. 


The project protects Stockton and adjoining suburban 
areas and provides for the most efficient flood control oper- 
ation of New Hogan Lake. Because the Mormon Slough 
Project also serves to prevent siltation in the deep draft 
harbor in Stockton, the older navigation project there has 
been discontinued. 


Flood Control Project 
Sacramento River Flood Control Project 


Most of the comprehensive flood control project along 
the Sacramento River and the lower reaches of its major 
tributaries is in the Sacramento Basin. In the Delta-Central 
Sierra Area, project elements include levees along the river, 
at the lower end of the Yolo Bypass, and around certain 
Delta islands. Refer to the chapter describing Sacramento 
Basin projects for a detailed project description and map. 


Flood Control Study 
Sacramento-San Joaquin Delta 

A principal purpose of this study is to determine the 
extent of federal interest in preserving and improving the 
many miles of Delta levees. Some specific problems that 
must be addressed in the study include: 


* [mproving protection to islands where urbanization is 
occurring. 


Levee rehabilitation throughout the Delta, considering 
unstable peat foundations. 


Possibly closing some Delta channels to navigation and 
passage of Noodflows to reduce !evee maintenance. 


The implications of transporting fresh water from north 
to south across the Delta. 


Recreational boating and development of water 
oriented retirement communities. 


With respect to flood problems, it must be noted that a 
comprehensive flood control project in the Delta could pre- 
vent over $54 million in flood damages (October 1984 dol- 
lars) each year. In 1980 alone, flood damages and costs of 
emergency and repair work totaled over $32 million for 
just a small part of the Delta. Inundation of the entire 
Delta would cause damages estimated at more than $100 
million. 

This study has been suspended and resumed several times 
since its start in 1949. The State of California urgently 
needs a report on federal participation in saving and 
improving Delta levees. A coordinated planning effort was 
initiated in July 1985 between the Bureau of Reclamation, 
the State Department of Water Resources, and the Corps of 
Engineers in an attempt to form an acceptable comprehen- 
sive Delta plan. 


Small Flood Control Project 
Duck Creek, San Joaquin County 


Duck Creek is a minor tributary to the San Joaquin 
River by way of Walker and French Camp Sloughs. [1 
flows through and then to the east of southern Stockton. 


A small flood control project on Duck Creek was com- 
pleted in 1967. [1 consists primarily of 14 miles of channel 
improvements which increase flood carrying capacity along 
a 20-mile section of the creek. Prior to construction of this 
project, floodflows exceeded channel capacity along the 
lower reaches of the stream once every 5 years on the long- 
term average. 


Project cost was $1.3 million, of which one-half was the 
federal share. 

During 1984, the project prevented an estimated $2 mil- 
lion in damages. 
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Small Flood Control Project Study 
Fourteenmile Slough, Stockton 
(San Joaquin County) 


A definite project report on a small flood control project 
that would improve flood protection to a rapidly develop- 
ing section of western Stockton was started in 1984. The 
plan of improvement under detailed study calls for improv- 
ing Tenmile Slough from Buckley Cove on the south to 
Fourteenmile Slough on the north, and improving the levee 
along the south side of Fourteenmile Slough from Tenmile 
Slough to Interstate Highway 5. It is expected that the defi- 
nite project report will be completed in 1987. 


San Joaquin Basin 


(Sacramento District) 


Description 


The San Joaquin Basin is located in central California. It 
extends from near Stockton on the north to near Fresno on 
the south, and from the Sierra Nevada on the east to the 
Coast Ranges on the west. The basin is about 110 miles 
long and 95 miles wide, and covers an area of about 
11,000 square miles. 

The San Joaquin River, the principal stream, originates 
in glacial lakes in the Sierra Nevada. It flows southwesterly 
to the vicinity of Mendota, then northwesterly to its mouth 
in Suisun Bay. The principal tributaries to the San Joaquin 
River are the Stanislaus, Tuolumne, and Merced Rivers. A 
number of minor tributaries, most of which are dry during 
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the summer, join the river from the east and west. The river 
is a deep-draft navigation channel from its mouth upstream 
to Stockton. 


Snowmelt from the Sierra Nevada generally maintains 
flow in the major streams through most of the summer. The 
basin, particularly the valley floor portion, is subject to 
floods that occur during the late fall and winter months, 
primarily as a result of prolonged general rainstorms, and to 
floods that occur during the spring and early summer 
months, primarily as a result of unseasonable and rapid 
melting of the winter snowpack in the Sierra Nevada. 
Generally, rainfloods are more severe than snowmelt floods. 


San Joaquin Basin 
(Sacramento District) 
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Navigation Project 
San Joaquin River, Stockton Deep 
Water Ship Channel 


The majority of improvements on the San Joaquin River 
are in the Delta-Central Sierra Area. The project is dis- 
cussed in more detail in that chapter. 


Elements in the San Joaquin Basin include 55 miles of 
shallow draft channel from the mouth of the Stanislaus 
River upstream to the head of navigation at Hills Ferry. 
These channels were completed by snagging, removing 
obstructions, and constructing wingdams to stabilize channel 
location. 


Multipurpose Project 
Buchanan Dam (H. V. Eastman Lake) 


H. V. Eastman Lake, which is impounded by Buchanan 
Dam, is on the Chowchilla River 16 miles northeast of 
Chowchilla. Completed in November 1974, and placed in 
operation in 1976, the dam is an earth and rockfill structure 
205 feet high and 1,800 feet long. H. V. Eastman Lake, 
with a gross capacity of 150 thousand acre-feet, serves flood 
control, recreation, fish and wildlife, and irrigation func- 
tions. The project includes about 20 miles of channel 
improvement work and levee construction on Ash and Ber- 
enda Sloughs, distributary channels of the river. Related 
channel enlargement work was done by the state under its 
flood control project for the San Joaquin River. 


Federal cost of the project was $29 million. Local cost 
for land, easements, rights-of-way, and relocations required 
for downstream channel work was $1.6 million. The proj- 
ect is operated and maintained by the Corps of Engineers. 


The 45 thousand acre-feet reserved for flood control pro- 
tect Chowchilla and 110 thousand acres of rural area along 
the Chowchilla River and its distributaries, and assists in 
controlling floods on the San Joaquin River. Also, the proj- 
ect improves the quality of Chowchilla River water by less- 
ening turbidity and sediment load usually associated with 
uncontrolled floodflows, permits greater recharge of ground 
water, and provides a new source of irrigation water for the 
water-deficient Chowchilla River Service Area. 


Public use facilities at H. V. Eastman Lake include boat 
launching ramps, campsites, and picnic areas. A 1,500 acre 
land and water area is dedicated to fish and wildlife man- 
agement, and a warm water lake fishery is an important 
project feature. 


Multipurpose Project 
Hidden Dam (Hensley Lake) 


Hidden Dam and Hensley Lake serve flood control, irri- 
gation, recreation, and fish and wildlife functions. The proj- 
ect is located on the Fresno River 15 miles northeast of 
Madera. Hidden Dam is an earthfill structure 163 feet high 
and 5,730 feet long. Storage capacity of Hensley Lake is 90 
thousand acre-feet, of which 65 thousand acre-feet are 
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reserved for flood control operation during the rainflood 
season. The project also includes {3 miles of channel 
improvement work upstream from the river crossing of 
Chowchilla Canal, which is approximately 16 miles west of 
Madera. Channel improvement work west of the Chow- 
chilla Canal was done by the state as part of its flood con- 
trol project for the San Joaquin River. 


The project was completed in 1974 at a federal cost of 
$31.8 million. Local cost for land, easements, rights-of-way, 
and relocations required for downstream channel improve- 
ment work was $1.2 million. 


The Corps of Engineers operates the project which pro- 
tects Madera and 145 thousand acres of rural land along 
the Fresno River and assists in controlling floods on the 
San Joaquin River. Also, the project provides an average 
annual supply of about 24 thousand acre-feet of new water 
for irrigation, and improves the water quality of the Fresno 
River by reducing turbidity and sediment load usually asso- 
ciated with uncontrolled floodflows. Flood control releases 
and delivery of irrigation water via the river allow greater 
recharge of groundwater. 


Recreation facilities provided as part of the Hidden Dam 
Project include boat launching ramps, picnic areas, and 
campsites, About 320 acres of project land are devoted to 
wildlife management, and the lake provides a warm water 
fishery. 


Multipurpose Project 
Merced County Streams 


The Merced County Streams Project will modify and 
extend the existing Merced County Stream Group Project, a 
flood control improvement consisting of: 


¢ Flood retention dams on Burns, Bear, Owens, and 
Mariposa Creeks; 


¢ Black Rascal and Owens Diversion Canals (Black Ras- 
cal Creek to Bear Creek and Owens Creek to Mari- 
posa Creek, respectively); and 


* Channel improvements on various streams in the vicin- 
ity of Merced. 


The existing dams (all low, earthfill structures) and reser- 
voirs are located in the low foothills about 15 miles east of 
Merced and the diversion canals lie west of the dams. 
Flood retention capacity of the project, which was com- 
pleted in 1957, is 33.3 thousand acre-feet. It protects 
Merced, several other smaller towns and farm communities, 
136 thousand acres of argicultural land, and important rail 
and highway routes. Also, the project retards flooding along 
the San Joaquin River. 

The existing project cost was $3.0 million ($1.8 million 
federal and $1.2 milion nonfederal). 

The California Reclamation Board is the nonfederal 
sponsor of the project. As a part of this project local inter- 
ests improved the flood carrying capacity of the streams 
downstream through Merced. 

As authorized by the Flood Control! Act of 1970 and 
approved by the Supplemental! Appropriations Act of 1985 


(PL 99-88) as a new construction start, the Merced County 
Streams Project expands the existing project by: 


¢ Creating two new water storage facilities, Castle Dam 
(6,400 acre-feet) on Canal Creek, and Haystack Moun- 
tain Dam (5,300 acre-feet) on Black Rascal Creek, and 
enlarging the existing Bear Dam (to 32,500 acre-feet) 
on Bear creek; and 

* Providing approximately 33.4 miles of levee and chan- 
nel improvements along the Bear Creek Stream Group. 


Cost of the new project is estimated at $92 million. This 
work will increase flood protection to Merced and sur- 
rounding areas. 


Construction of the Castle Dam unit of the Merced 
County Streams Project is scheduled to begin in 1988 after 
a Local Cooperation Agreement (LCA) has been finalized 
with the California Reclamation Board (the nonfederal 
sponsor). The cost of the Castle Dam unit is currently esti- 
mated to be $9 million. 

Construction of the remainder of the project will be 
initiated when the nonfederal sponsor is financially able to 
execute an LCA for that portion of the project. 


Enlargement of Burns, Mariposa, and Owens Dams and 
construction of Marguerite Dam have been deferred. 


Multipurpose Project 
New Melones Dam and Lake 


The Stanislaus River has played an important role in the 
development of irrigation and flood control in California’s 
Central Valley. As early as 1854, settlers in the Stanislaus 
River Basin considered building reservoirs to store river 
water for irrigation, and by the 1870s, realized the flood 
control potential of reservoirs. In the late 1880s, dams 
originally built for mining purposes were acquired for irri- 
gation use. By the turn of the century, small storage projects 
for hydroelectric power generation were being built in the 
Stanislaus River System. In 1912, Goodwin Dam was built 
for irrigation, and in 1927, old Melones Dam was built for 
irrigation and hydropower. (It also realized incidental flood 
control benefits.) Old Melones Dam was also built because 
Goodwin Dam’s storage capacity was inadequate. 


By 1930, even old Melones Dam was considered too 
small. In 1933, the New Melones Dam project was autho- 
tized by the California Legislature as a low priority unit of 
the California Central Valley Project. In 1944, Congress 
first authorized a federal project on the Stanislaus River. 
Through the years, studies indicated revisions to the origi- 
nally proposed project should be made. Finally, in 1966, a 
multipurpose project began which is now nearly complete. 
It includes an earth-rockfill embankment type dam 625 feet 
high and 1,560 feet long. A flood control reservation of 450 
thousand acre-feet is part of the 2.4 million acre-feet storage 
capacity of the lake. The New Melones Reservoir sub- 
merged old Melones Dam. 

In addition to protecting nearly 300 thousand acres of 


agricultural, urban, and suburban areas from flood, New 
Melones Dam was planned to meet needs for power gener- 
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ation, irrigation supply, water quality control, and recrea- 
tion and to enhance the existing fishery. Environmental mit- 
igation measures were also undertaken. 


Total cost of the project is estimated at $383 million, of 
which $173 miilion are federal costs and $210 million are 
local costs. 


The dam was completed in 1978, and in 1979 the dam 
and reservoir were transferred over to the United States 
Bureau of Reclamation for operation. 


Paving of existing access roads in the Glory Hole and Tut- 
tletown Recreation Areas will be completed in 1987. Addi- 
tional sanitary facilities wilt be completed at Glory Hole in 
1988. The wastewater disposal facilities for Tuttletown will 
also be completed in 1988. Development of the Peoria 
Mountain Wildlife Mitigation Area will start in FY88 fol- 
lowed by plant maintenance for three years. Construction of 
the reservoir administration area will begin in 1988 and be 
completed the following year. Along the lower Stanislaus 
River, the McHenry Avenue and the Knights Ferry Recrea- 
tion Areas will be completed in the fall of 1987. Construc- 
tion of an access road into the Two Mile Bar Recreation 
Area will be completed in the spring of 1988. Renovation of 
the historic covered bridge at Knights Ferry will start in 
FY88 and take about one year to complete. 


Completion of ongoing or planned recreation construc- 
tion represents about one-half of the facilities proposed in 
the approved master plan. Recreation facilities will be com- 
pleted as funds are made available. 


Cooperative Project 
Friant Dam (Millerton Lake) 


Friant Dam was completed in 1949 by the Bureau of 
Reclamation and operates under rules and regulations pre- 
scribed by the Corps of Engineers. 


Millerton Lake, impounded by the dam, has a capacity of 
520 thousand acre-feet, used primarily for conservation 
purposes. Up to 390 thousand acre-feet can be reserved for 
flood control during the snowmelt flood season. 


Cooperative Project 
New Exchequer Dam (Lake McClure) 


New Exchequer Dam (Lake McClure), a multiple pur- 
pose project on the Merced River about 25 miles northeast 
of Merced, was built by the Merced Irrigation District 
which operates the project for flood control according to 
rules and regulations developed by the Corps of Engineers. 


Completed in 1966, the project consists of a concrete- 
faced rockfill dam 480 feet high and 1,200 feet long at the 
crest, and a reservoir (Lake McClure) with a gross storage 
capacity of just over one million acre-feet. The original dam 
was incorporated into the upstream toe of the new rockfill 
structure, which increased storage at the site by nearly four 
times, and provided 400 thousand acre-feet of storage space 
for flood control. A powerplant with an installed capacity 


of 80 megawatts and provisions for future expansion to 125 
megawatts is located at the dam. A nine megawatt power- 
plant is located at the afterbay, which is six miles 
downstream. 


A number of small communities and 50 thousand acres 
of agriculture land in the Merced River flood plain are pro- 
tected by New Exchequer Dam and significantly assists in 
teducing flood damage along the lower San Joaquin River 
and in the Delta. It also helps meet increasing demands for 
irrigation water and electrical energy. 

Cost of the project, excluding power and recreation facili- 
ties, was $28.9 million, of which $10.9 million was federal 
cost for the flood control function. 


Cooperative Project 
Tuolumne River Reservoirs 


Flood control storage on the Tuolumne River was pro- 
vided under a cooperative agreement between the federal 
governement, the City and County of San Francisco, and 
the Turlock and Modesto Irrigation Districts. Under the 
initial phase of the agreement, the federal government pro- 
vided financial assistance to the local interest in building 
Cherry Valley Reservoir on Cherry Creek, a major 
upstream tributary of the Tuolumne River. In return for this 
assistance, Cherry Valley Reservoir was operated in con- 
junction with Lake Eleanor, Hetch Hetchy Reservoir, and 
old Don Pedro Reservoir to provide partial flood protection 
on an interim basis. Under the final phase of the agreement, 
the local interests built New Don Pedro Reservoir with 
further financial assistance from the federal government and 
provided 340 thousand acre-feet of storage space 10 be 
operated for flood control according to rules and regula- 
tions established by the Corps of Engineers. 


Completed in 1971, New Don Pedro Reservoir provides 
substantial flood protection to Modesto, to a number of 
rural communities, and to about 8,000 acres of agricultural 
lands along the lower Tuolumne River. In conjunction with 
the San Joaquin River levees and other storage projects, the 
project protects about 140 thousand acres of agricultural 
lands along the San Joaquin River and in the Delta, a 
number of military installations, and industrial and subur- 
ban areas in the vicinity of Stockton. 


Flood Control Project 
Lower San Joaquin River and Tributaries 


Flood control projects along the San Joaquin River and 
its tributaries include federal projects downstream from the 
Merced River, and in the lower reaches of the Stanislaus 
and Tuolumne Rivers. State projects exist upstream from 
the mouth of the Merced River. Specifically, federal work 
focused on constructing or improving levees, removing 
snags, protecting streambanks, and acquiring flowage case- 
ments. State efforts centered on constructing levecs, 
bypasses, control and drop structures, and several major 
bridges. 


The California Reclamation Board is the sponsor of the 
project, and local interests are responsible for operation and 
maintenance. Both the federal and state portions of the proj- 
ect were closely coordinated to assure project effectiveness 
and design complementary to flood control storage projects 
on the Stanislaus, Tuolumne, and upper San Joaquin 
Rivers. The project provides an effective system of levees 
and storage facilities that protect urban and suburban areas 
in the vicinity of Stockton, and about 140 thousand acres 
of highly productive agricultural land along the river and in 
the Delta. During rain and snowmelt floods that occurred 
in 1968-69, the project prevented an estimated $20.8 mil- 
lion in damages, of which $10.8 million were attributable 
to the federal portion and $10 million were attributable to 
the state portion. 


Work on the federal portion of the project began in 1956 
and was completed in 1972 at a cost of $13.1 million. 
Local costs for work above the mouth of the Merced River 
(completed in 1968) and for cooperation in the federal por- 
tion downstream were about $30 million. Although autho- 
rized originally by the 1944 Flood Control Act, a Supple- 
mental Appropriations Act in 1983 modified and extended 
this project to include an additional $5 million to be spent 
clearing and snagging on the San Joaquin River from 
Stockton upstream to Friant Dam. Work consisting of re- 
moving sand deposition from the Eastside Bypass was com- 
pleted in 1985 at an estimated cost of $2.3 million. Plans 
for the remaining clearing and snagging work have been 
developed. The draft general design memorandum and 
environmental impact statement for clearing and snagging 
are being reviewed. 


Flood Control Study 
San Joaquin River Basin 


The study area extends from approximately 10 miles 
south of Sacramento to the Tehachapi Mountains on the 
south, a distance of about 300 miles. The study area 
includes the entire San Joaquin Valley, which has a popula- 
tion that increased from 1.5 million in 1960 to approxi- 
mately 2.1 million in 1984, and is expected to reach 2.8 
million by the year 2000. 


The study is a comprehensive basin planning study in 
which the overall basin development and problems of flood 
control, agricultural and municipal water supply, power, 
recreation, fish and wildlife, and water quality are being 
investigated. The study was authorized in 1964, begun in 
1968, and is ongoing. 


Although the study is not yet complete, preliminary 
information indicates there is a strong probability of devel- 
oping an economically viable local protection plan for 
communities througout the basin. 


Some of the following interim studies are located outside 
the San Joaquin Basin (in the Delta-Central Sierra Area 
and the Tulare Lake Basin). They are discussed here 
because they are part of the comprehensive study, 


Flood Control Study 
Kern River—Isabella Lake (Tulare 
Lake Basin) 


The purpose of this study ts to develop a plan for basin- 
wide development of water resources. Major areas of study 
consist of providing hydroelectric power generation at Isa- 
bella Dam or at some other site upstream, and enlarging 
Isabella Lake for increased recreational use capability. 


A letter type report on the study was submitted in 1982. 
{t reported that enlarging Isabella Lake for recreation pur- 
poses was economically justified but lacked local support. 


A viable plan of improvement was presented in a public 
meeting in 1982, but was rejected by local interests due to 
high nonfederal first cost of construction, high maintenance 
and operation costs, and potential loss of existing wildlife 
habitat. Subsequent reformulation of a plan to provide addi- 
tional irrigation water supply was similarly rejected by local 
interests. Later, the Kern County Board of Supervisors 
withdrew support for the study. A report presenting study 
results was prepared in July 1982 and the study was 
discontinued. 


Flood Control Study 
San Joaquin River (Delta-Central 
Sierra Area and San Joaquin Basin) 


An interim study of measures to regain channel capacity 
and protect existing project levess from river mile 40 to 
river mile 120 began in 1975. Work completed included 
identifying and analyzing alternative plans that considered 
protected banks, raised levees, setback levees, new levees, 
and cleared channels. The study took into account water 
quality, recreation, and fish and wildlife. 

This interim study was terminated in March 1978 based 
on a conclusion that erosion problems on project levees are 
essentially local interest maintenance problems and not fed- 
eral responsibilities. 


Flood Control Study 
New Hogan Fishery (Delta-Central 
Sierra Area) 


During years of above average water supply, operation of 
the New Hogan Project induces a king salmon fishery in 
the lower Calaveras River. However, the salmon are pre- 
vented from establishing a stable population due to periods 
of low water supply. The purpose of this study was to 
determine whether it would be feasible to enhance the 
downstream fishery by modifying the existing project opera- 
tion, by providing additional water supply by enlarging 
New Hogan Lake, or developing new storage capacity 
upstream. 

In 1980, the study showed that establishing a stable sal- 
mon fishery was infeasible and a recommending no federal 
action report was submitted. 
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Flood Control Study 
Caliente Creek Stream Group 
(Tulare Lake Basin) 


The Caliente Creek Stream Group study area is in Kern 
County 15 miles southeast of Bakersfield. Serious flooding 
(in 1983 alone, damages totaled over $20 million) causes 
damage to crops and agricultural facilities, homes, high- 
ways, businesses, and schools. If no flood control measures 
are accomplished, the flooding will continue. 


This interim study began in 1979 to investigate alterna- 
tive solutions for flood control and related water resources 
problems. Alternatives evaluated include reservoirs in the 
canyon areas upstream from the valley floor, flood deten- 
lion reservoirs near the mouth of Caliente Creek where it 
enters the valley, levee and channel improvements, combi- 
nations of reservoirs and channel improvements, floodway 
bypasses, and nonstructural measures. 


Feasibility phase studies were initiated in 1985. An 
agreement for local sponsors to provide 50 percent of the 
feasibility phase study cost has been signed by the Sacra- 
mento District and the local sponsor, the Kern County 
Water Agency. A definite project report is scheduled to be 
completed in February 1988. 


Flood Control Study 
Littlejohns Creek Stream Group 
(Delta-Central Sierra Area) 


The Littlejohns Creek Stream Group is a complex system 
of interconnected tributary, distributary, and anabranch chan- 
nels which have been substantially modified by control struc- 
tures and agricultural operations. The stream system is tribu- 
tary to the San Joaquin River via French Camp Slough. 


A study of the stream group was started in 1980 to 
determine the feasibility of providing flood control and 
related water resources development facilities to protect 
urban and agricultural areas in San Joaquin County south- 
east of Stockton. Local interests requested that the study 
include consideration of modifying Farmington Dam (a 
flood detention facility on Littlejohns Creek) to provide 
Storage capability for irrigation and water supply. 


The reconnaissance study was completed in June 1981 
and indicated that the addition of conservation storage to 
Farmington Dam and additional flood control works in the 
Stockton area were not economically feasible. In August 
1985, an Office Summary was prepared, indicating that a 
flood control project is still not economically feasible. 


Flood Control Study 
Poso Creek (Tulare Lake Basin) 


Reconnaissance studies for flood control and related 
improvements on Poso and Deer Creeks, the White River, 
and Rag Gulch in Kern, Kings, and Tulare Counties were 
completed in 1981. The best alternative plan was the Poso 


Creek-Derrick Dam which would provide for flood control, 
recreation, and water supply needs. The results of the study 
showed no economic justification for a federal flood control 
project. These studies resulted in the recommendation that 
no further consideration be given to a federal project at the 
time, based on economic and environmental benefits. 


Flood Control Study 
Kaweah River Interim 
(Tulare Lake Basin) 


This study area is in the Kaweah River watershed which 
lies on the west slope of the Sierra Nevada, southeast of 
Fresno and north of Bakersfield in Tulare County. This 
study will evaluate the feasibility of providing increased 
protection and increased conservation storage. 


Reconnaissance phase studies were initiated in FY86, 
with a scheduled completion date of June 1987. 


The study will investigate causes of and solutions to sub- 
stantial flooding of farmland due to inadequate reservoir 
storage and potential flooding of Visalia and smaller farm 
communities. 


Flood Control Study 
Tule River Interim (Tulare Lake Basin) 


Since the Success Reservoir project was completed in 
1961, a temporary sandbag barrier has been constructed 
three times on the spillway to reduce flood damage from 
spring rains and snowmelt. 


The study area includes the Tule River Basin located east 
of Porterville in Tulare County. The Tule River Basin 
investigation will evaluate the feasiblity of providing addi- 
tional flood protection and water conservation for Porter- 
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ville and land in the lower basin through additional storage 
capacity of Success reservoir. 

Reconnaissance phase studies were inititated in FY86 
with a scheduled completion date of June 1987. 


Flood Control Study 
San Joaquin River and Kings River 
North Interim (San Joaquin Basin) 


This study area includes the San Joaquin River from the 
vicinity of Stockton to Friant Dam and also Kings River 
North from the San Joaquin River to Stinson Weir. 


On the average, floods occur every four years along these 
rivers and damage agricultural land, structures, and nearby 
communities. Streambank erosion and seepage are also 
serious problems. 


Reconnaissance studies were initiated in 1984. These stud- 
ies revealed that there were no economically justified solu- 
tions for providing additional flood protection, and the stud- 
ies were terminated at the end of FY85. 


Flood Control Study 
Cosumnes River 
(Delta-Central Sierra Area) 


An interim study of land drained by the Cosumnes River 
Basin, southeast of Sacramento, evaluated the feasibility of 
providing additiona! flood protection to the lower basin 
primarily through additional storage in the Cosumnes River 
Water and Power Project. 

Substantial flood damage frequently occurs in agricultural 
areas along the lower Cosumnes River. 

Reconnaissance studies completed in January 1985 found 
no economically feasible solution to the problem, and the 
study has been discontinued. 


Tulare Lake Basin 


(Sacramento District) 


Description 


Tulare Lake Basin comprises the southern end of the 
Central Valley. It is bounded by the Sierra Nevada on the 
east, the Tehachapi Mountains on the south, and by the 
Diablo and Temblor subranges of the Coast Ranges on the 
west. On the north, it is separated from the San Joaquin 
Basin by a low, transvalley ridge formed by the coalesced 
alluvial cones of the San Joaquin and Kings Rivers. Histor- 
ically, a large shallow lake lay south of the barrier ridge. 


The major streams draining the Tulare Lake Basin— 
which covers approximately 12,500 square miles—are the 
Kings, Kaweah, Tule, and Kern Rivers. These streams rise 
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in the Sierra Nevada and, except for Kings River North, a 
distributary channel of the Kings River, terminate in ancient 
lakebeds located in the lowest areas of the basin floor. 
Although now reclaimed and used for agriculture, these 
sump areas are known as Tulare and Buena Vista Lakes, 
Minor streams flow to the basin floor from the Tehachapi 
Mountains and Coast Ranges, and drain the foothill regions 
between the major streams flowing from the Sierra Nevada. 
Most of the minor streams are dry in summer. Melting snow 
usually sustains flows in the major streams during the 
summer months, The basin has no effective outlet to the sea. 


| Tulare Lake Basin 
(Sacramento District) 
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Tulare Lake Basin 


(Sacramento District) 


Projects 


(2) MULTIPURPOSE PROJECTS 
145 Pine Flat Dam and Lake and Kings River Project 
146 Terminus Dam (Lake Kaweah) 
147 Success Dam and Lake 
148 Isabella Dam and Lake 
© FLOOD CONTROL PROJECTS 
149 Big Dry Creek Dam and Diversion 
150 Kern River-California Aqueduct Intertie 
(Small Flood Control Project) 
151 Redbank and Fancher Creeks 
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Multipurpose Project 
Isabella Dam and Lake 


Isabella Lake is located at the junction of the north and 
south forks of the Kern River about 35 miles northeast of 
Bakersfield. Completed in 1953 at a federal cost of $22 mil- 
lion, the major elements of the project consist of a main 
earthfill dam 185 feet high and 1,725 feet long and an 
auxiliary earthfill structure 100 feet high and 3, 275 feet 
long. The dam and its auxiliary impound a lake with a 
gross capacity of 568,000 acre-feet, of which 325,000 acre- 
feet are reserved for operation to control rainfloods. The 
total capacity may be operated to control snowmelt floods. 


Bakersfield and about 350 thousand acres of agricultural 
land and oil fields are protected by Isabella Lake. In con- 
junction with other multipurpose projects in the basin, 
Isabella contributes to protecting 260 thousand acres of 
cropland in the Tulare Lake area. 


Isabella Lake provides an average annual supply of 50 
thousand acre-feet of water for irrigation. Local interests 
have paid for the conservation function of the project and 
are responsible for a portion of the annual operation, main- 
tenance, and replacement costs. 


Although there are no power facilities at fsabella Dam, 
existing downstream powerplants benefit incidentally from 
the regulation of streamflow. Borel Powerplant (Southern 
California Edison Co.), which is downstream from Isabella 
Lake, was originally supplied by a diversion dam on the 
north fork and a canal from that dam to the headworks of 
the powerplant. The diversion dam and a section of the 
canal, which crossed the site of the auxiliary dam, were 
inundated by Isabella Lake. By means of a unique 
installation—generally unseen because it is underwater on 
the lake side of the auxiliary dam—the powerplant can be 
supplied by way of the old diversion when the lake is very 
low, or directly from the lake when the level is above the 
minimum required. 


Isabella Lake offers extensive opportunities for varied 
water-oriented recreation activities and is an extremely 
popular fishery for warm water species. 


More than $3 million has been spent for launching 
ramps, campgrounds, picnic areas, marinas, access roads 
and parking areas, and water supply and sanitary systems. 


An investigation for the purpose of developing a basin- 
wide water resources development plan for the Kern River, 
including consideration of increasing the recreation use capa- 
bility of Isabella Lake, was completed in 1982. 


The Central Hydroelectric Corporation has applied for a 


Federal Energy Regulatory Commission License to build a 
12 mw power plant below the dam. 


Multipurpose Project 
Pine Flat Dam and Lake 
and Kings River Project 


Improvements for flood control and other purposes on 
the Kings River consist of Pine Flat Dam and Lake in the 


foothill region, and channel improvement work along the 
Kings River and certain of its distributaries on the valley 
floor. 


Pine Flat Dam, 25 miles east of Fresno, was completed 
by the Corps of Engineers in 1954. The dam is a concrete 
gravity structure 429 feet high and 1,820 feet long. The 
lake has a capacity of 1 million acre-feet, all of which may 
be used to control snowmelt floods. A total of 260 thou- 
sand acre-feet of storage space is reserved for flood control. 
Total cost of the project was $41.6 million, of which $14.3 
million allocated to irrigation functions was the responsi- 
blity of local interests. The Jake improves irrigation supply 
on about 720 thousand acres of agricultural land in the 
Kings River and Tulare Lake areas by providing an average 
of 165 thousand acre-feet of regulated irrigation water 
annually. The lake also serves as an afterbay for reregulat- 
ing releases from upstream power projects. Provisions for 
future installation of power generating facilities were 
included in the design of Pine Flat Dam. A 165-megawatt 
powerplant completed in 1984, was constructed at these 
facilities and is operated by the Kings River Conservation 
District. 


On the valley floor, channel improvement work was done 
along the main stem of the Kings River, Clarks Fork, Cres- 
cent Bypass, and Kings River North. Completed in 1976 at a 
cost of $2.4 million, the channel improvements involve 35 
miles of levee construction or rehabilitation; 60 miles of 
intermittent channel clearing; and modification of Army 
Weir, a structure that controls flow in Kings River South. 


About 80 thousand acres of rich agricultural land along 
the lower Kings River are protected by Pine Flat Dam and 
the channel improvements, which, together with other stor- 
age projects in the basin, assist in flood damage reduction 
on 260 thousand acres of cropland in the Tulare Lake area. 
In conjunction with flow control structures on the valley 
floor, the dam contributes to flood damage reduction along 
the San Joaquin River. 


Eight recreation areas have been jointly developed at 
Pine Flat Lake by the Corps of Engineers, Fresno County, 
and the U.S. Forest Service. Campgrounds, picnic areas, 
boat launching ramps, marinas, an observation area, access 
roads and parking areas, and water supply and sanitary sys- 
tems have been provided to afford extensive opportunities 
for all types of water-oriented recreational activites. 


Multipurpose Project 
Success Dam and Lake 


Success Dam and Lake are on the Tule River about 5 miles 
east of Porterville. The project consists of a rockfill dam 200 
feet high and 3,490 feet long, an auxiliary earthfill dike 40 
feet high and 7,600 feet long at a low spot in the lake periph- 
ery, and a reservoir with a gross storage capacity of 82,300 
acre-feet. Flood control operation of the project provides for 
use of the entire storage capacity of the lake as well as for 
use of downstream channels, irrigation canals, and other 
locally owned facilities to dispose of excess floodwaters by 
overirrigating or by spreading to replenish the ground water. 


Completed in 1961 at a cost of $14.2 million, the project 
provides flood protection to Porterville and to about 60 
thousand acres of agricultural land along the Tule River. In 
conjunction with other multipurpose projects in the basin, 
Success Lake contributes to protecting 260 thousand acres 
of cropland in the Tulare Lake area. It also provides an 
average annual supply of 27 thousand acre-feet of regulated 
irrigation water. 

Local interests are responsible for the construction and 
annual operation and maintenance costs allocated to irriga- 
tion. The Corps of Engineers administers the project area 
for public recreation use and, in conjunction with Tulare 
County and its concessionaires, has developed five recrea- 
tion areas. 

The Lower Tulare River Irrigation District will begin 
constructing a 14 mw hydroelectric power plant below the 
dam in late 1987. 


Multipurpose Project 
Terminus Dam (Lake Kaweah) 


Completed in 1962, Terminus Dam serves flood control, 
irrigation, and recreation functions. The project is located on 
the Kaweah River 20 miles east of Visalia. It consists of 
Terminus Dam, which is an earthfill structure 250 feet high 
and 2,375 feet long; and a reservoir (Lake Kaweah) with a 
gross storage capacity of 143 thousand acre-feet, all of which 
may be used for flood control, Flood control operation of the 
project may use downstream channels, irrigation canals, and 
other locally constructed facilities to dispose of excess flood- 
waters by spreading to replenish the ground water. 


The federal first cost of the project was $19.3 million. 
Local interest are responsible for the construction and 
annual operation and maintenance costs allocated to irriga- 
tion and for maintenance of the locally constructed spread- 
ing works. 


Visalia and about 126 thousand acres of agricultural land 
along the Kaweah River are provided a moderate level of 
flood protection by Lake Kaweah. In conjuction with other 
multipurpose projects in the basin, it helps protect 260 
thousand acres of cropland in the Tulare Lake area. The 
project improves local irrigation supply by providing 55 
thousand acre-feet of water annually. 

Administration of the project area for public recreation 
use is the responsibility of the Corps of Engineers. Four rec- 
reation areas have been developed jointly by the Corps of 
Engineers, Tulare County, and Tulare County 
concessionaires. 

The Kaweah Power Authority will begin building a 17 mw 
hydroelectric power plant below the dam in September 1987. 


Flood Control Project 
Big Dry Creek Dam and Diversion 


Fresno, Clovis, and adjoining suburan areas are afforded 
limited flood protection by the Big Dry Creek Dam and 
Diversion Project. The facilities include an earthfill dam and 
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reservoir (flood retention capacity, 16,250 acre-feet) on Big 
Dry Creek, a diversion facility to convey flood flows from 

Dog Creek to Big Dry Creek and then to the reservoir, and 
a diversion channel from the reservoir to Little Dry Creek, 
which then flows into the San Joaquin River. 


Completed in 1948 at a cost of $1.4 million, the project 
is located about 10 miles northeast of Fresno. Its operation 
and maintenance are the responsibility of local interests. 
The nonfederal cost of the project (for rights-of-way and 
utility relocations) was about $370 thousand. 


A flood damage prevention feasibility study report that 
includes a recommendation for enlarging Big Dry Creek 
Dam is being considered in Congress. (See Redbank and 
Fancher Creeks.) 


Flood Control Project 
Redbank and Fancher Creeks 


Located northeast of the Fresno-Clovis Metropolitan area 
in Fresno County, the project calls for construction of a 
9,908 acre-foot capacity reservoir on Fancher Creek, a 940 
acre-foot detention basin on Redbank Creek, a 495 acre- 
foot detention basin on Pup Creek, a 385 acre-foot deten- 
tion basin on Alluvial Drain, and enlargement of existing 
Big Dry Creek Dam from 16.5 thousand to 31.8 thousand 
acre-feet. 


The project was authorized by the Water Resources 
Development Act of 1986 for flood control, recreation, and 
groundwater recharge purposes. It would provide flood pro- 
tection to the Fresno-Clovis area which has a population of 
about 300 thousand. The 38 thousand acres subject to flood 
damages have a present value of $3.3 billion. Without the 
project, average annual damages would amount to about 
$14.5 million (October 1986 dollars). With the project, 
average annual damages would be reduced to $4.7 million. 


The total estimated cost for the project is $73.5 million. 


Design studies are continuing; however; construction of 
secondary facilities could start as early as 1987 before final 
designs are completed for the major flood control features 
of the project. Construction of these major flood control 
features is currently scheduled to begin in 1989. A Local 
Cooperation Agreement with Fresno Metropolitan Flood 
Control District (the non-federal sponsor) was signed in 
August 1987. 


Flood Control Studies 
Tulare Lake Basin 


The Tulare Lake Basin is part of the study area for an 
ongoing comprehensive investigation of water resources 
problems and needs of the southern Central Valley. Specific 
Tulare Lake Basin locations being studied for flood control 
and water resources purposes are the Caliente Creek Stream 
Group. 

These studies are discussed in more detail in conjunction 
with the comprehensive investigation for the San Joaquin 
Basin, the Tule River, and the Kaweah River. 


Small Flood Control Project 

Kern River-California Aqueduct Intertie 
A small flood control project consisting of a sedimenta- 

tion basin and a gated 3,500 cubic-foot-per-second gravity 

flow connection between the Kern River and the California 

Aqueduct was completed in 1977 at a cost of $1.5 million. 
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Located in the vicinity of Buena Vista Lake, approximately 
20 miles southeast of Bakersfield, the project provides for 
diverting snowmelt floodflows from the Kern River into the 
Aqueduct for beneficial use in southern California, 


North Lahontan Territory 


(Sacramento District) 


Description 


The North Lahontan Territory is situated in eastern and Rocky Mountains. The territory covers about 6,100 square 
northeastern California. It extends from the Oregon border miles and includes the Madeline Plains; Surprise Valley; 
on the north to about Bridgeport, Mono County, on the and the California portions of the Susan, Truckee, Carson 
south. The Sierra Nevada, Cascade Range, and Warner and Walker Rivers. These streams have no outlets to the 
Mountains form its western boundary, and it is arbitrarily sea and terminate in lakes or playas that are remnants of 
delimited by the California-Nevada boundary on the east. ancient Lake Lahontan. The California portion of Lake 
Physiographically, the territory is the western edge of the Tahoe is in the North Lahontan Territory. This lake, with 
Great Basin, a vast landlocked region extending from the its unusually clear water and high mountain surroundings, is 
eastern cordillera of California to the Wasatch Range of the one of the most spectacular subalpine lakes in the world. 
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North Lahontan Territory 
(Sacramento District) 
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North Lahontan Territory 


(Sacramento District) 


Projects 


( MULTIPURPOSE PROJECTS 

152 Truckee River Reservoirs 
(Cooperative Project) 

153. Martis Creek Dam and Lake 


© FLOOD CONTROL PROJECTS 
154 Truckee River Improvement 
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Multipurpose Project 
Martis Creek Dam and Lake 


Martis Creek Dam is located 4 miles east of Truckee on 
Martis Creek, 2 miles above its junction with the Truckee 
River. The dam is an earthfill structure 113 feet high and 
2,670 fect tong, and forms a reservoir with a capacity of 
20,400 acre-feet. It was completed in 1972 to serve flood 
control, recreation and (future) water supply functions. 


Martis Creek Lake is an important unit of the comprehen- 
sive plan for flood protection in the Truckee River Basin. Its 
principal purpose is to reduce floodflows in the Truckee 
River through Reno, which is about 30 miles downstream 
(northeast) from the project. For proper project functioning, 
about one mile of channel improvement work was required 
along the river in Reno. These improvements consisted of 
modifying and extending existing floodwalls to provide a 
flow capacity of 14 thousand cubic feet per second through 
the city. Martis Creek Lake, the channel work in Reno, and 
three U.S. Bureau of Reclamation projects in the basin com- 
bine to afford Reno a fairly high degree of flood protection. 
They also provide a moderate degree of protection along all 
reaches of the Truckee River from the mouth of Martis 
Creek downstream to the terminus of the river in Pyramid 
Lake. A picnic area and campgound administered by the 
Corps of Engineers have been provided at Martis Creek 
Lake, which is popular for fishing. 

The federal cost of Martis Creek Lake was about $8.5 
million, and the focal cost for associated channel improve- 
ment work in Reno was about $100 thousand. Local inter- 
ests must maintain the improved channel, including removal 
of bed load material and debris following floods, to assure 
the carrying capacity of 14 thousand cubic feet per second. 


Cooperative Project 
Truckee River Reservoirs 


There are three Section 7 (see page ??) projects in the 
North Lahontan Territory. These are Boca and Stampede 
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Reservoirs on the Litthe Truckee River, and Prosser Creek 
Reservoir on Prosser Creek. These projects were built by 
the Bureau of Reclamation primarily for irrigation, and 
have a combined storage capacity of about 300 thousand 
acre-feet, 50 thousand of which may be operated for flood 
control. They are operated in conjunction with Martis 
Creek Lake primarily to reduce the flood hazard to Reno. 


Flood Control Project 
Truckee River Improvement 


Flood contro! improvements authorized under this project 
are located in California and Nevada. This discussion, how- 
ever, is limited to those in California where completed 
work consists of an enlarged stream channel for a short dis- 
tance downstream from the Lake Tahoe outlet structure. 


During late spring and carly summer, high stages in Lake 
Tahoe frequently damage lakeshore resorts, residences, 
piers, beaches, and reduce beach area available to visitors. 
Increased capacity of the outlet channel permits greater 
releases from the lake and reduces shoreline damage from 
high lake stages. it also permits better control of the lake 
stage during periods of high wind, and affords flexibility in 
controlling peak snowmelt runoff from the Truckee River 
Basin. Project works in California and Nevada were 
designed to function as integral parts of the basin-wide plan 
of improvement for flood control. 


The federal cost of improving the outlet channel, which 
was completed in 1960, was about $225 thousand. The 
local cost was about $20 thousand for land, rights-of-way, 
and utility relocations. Additional channel improvement 
work between Lake Tahoe and Truckee has been deferred 
indefinitely at the request of the State of California. 


South Lahontan Territory 


(Los Angeles District) 


Description 

The South Lahontan Territory is a sparsely inhabited, Whitney and Death Valley—pristine lakes in the high heav- 
strikingly beautiful area of desert and mountains. Situated ily timbered Sierra Nevada, and miles of dry, alkaline flats 
along the California-Nevada border, it includes the castern in low desert areas. Annual precipitation ranges from about 
portion of Los Angeles and Kern Counties all of Inyo 2 inches in desert areas to about 50 inches in the high 
County, and parts of San Bernardino and Mono Counties. mountains. The principal streams in the territory include the 
The territory is characterized by great contrasts: the highest Mojave, Amargosa, and Owens Rivers, and Big Rock, Little 
and lowest spots in the continental United States—Mount Rock, Furnace, and Bishop Crecks. 
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South Lahontan Territory 
| (Los Angeles District) 
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South Lahontan Territory 


(Los Angeles District) 


Projects 
C) MULTIPURPOSE PROJECTS 
155 Mojave River Dam 


© FLOOD CONTROL PROJECTS 
156 Oro Grande Wash Channel, Victorville 
(Small Flood Control Project) 
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Multipurpose Project 
Mojave River Dam 


Mojave River Dam protects Victorville and Barstow, 
about 19 thousand acres of agricultural lands, and impor- 
tant surface transportation facilities. It also provides inciden- 
tal water conservation benefits by controlling peak fMood- 
flows in order to recharge the ground water basin 
downstream. 


The dam is a rolled earthfill structure on the Mojave 
River about 14 miles upstream from Victorville. [t is 2,200 
feet long and 200 fect high at the crest, and can impound 
89.700 acre-feet of floodwater. The project was completed 
in 1971 at $18.1 million federal cost and $290 thousand 
nonfederal cost. 

Recreational facilities available at the project include 
camping, picnicking, horseback riding, and hiking areas. 
There is also an overlook areca. 

This project was reviewed at the request of the San Ber- 
nardino Flood Control District Board of Supervisors. The 
feasiblity study focused on methods 10 maximize water con- 
servation and minimize erosion damage along the Mojave 
River. Groundwater basins are being depleted by as much 
as 50 thousand acre feet annually. In addition, the levee 
system has sustained flood related damages estimated at 
over $8 million (1985 dollars), since 1978. The feasibility 
study was completed in March 1986 and found that federal 
participation in the project was not economically justified. 


Flood Control Study 
Antelope Valley Streams 


Antelope Valley is located in Los Angeles and Kern 
Counties, about 60 miles north of Los Angeles, and is sub- 
ject to flooding from many streams. These streams, well- 
defined in the mountains and foothill areas, lose their iden- 
tity in the valley and can flood the cities of Palmdale and 
Lancaster, Rogers Dry Lake (Edwards Air Force Base 
Space Shuttle landing site), and defense and industrial 
plants. 


There are no major urban flood control works in Aniel- 
ope Valley, which is developing at an extremely rapid rate. 
Population in the basin has almost doubled since 1960 to 
160 thousand, and is projected to reach 230 thousand by 
the year 2000. 
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A study authorized by Section 205 of the 1950 Flood 
Control Act was begun in 1970 to address these problems. 
An integrated, comprehensive plan to assure proper devel- 
opment of the valley may include reservoirs in the foothill 
areas for flood control, water conservation, recreation, and 
fish and wildlife areas, in combination with debris basins 
and 267 miles of channel improvements. 


These improvements lack economic justification. An 
analysis was made to determine if benefits from flood con- 
trol for Edwards Air Force Base could provide the eco- 
nomic justification. The flood benefits are difficult to doc- 
ument and are intangible and could not be adequately 
substantiated. 


Small Flood Control Project 
Oro Grande Wash Channel, Victorville 


A small flood contro! project on Oro Grande Wash con- 
sists of inlet levees and a 1.3-mile-Long concrete channel 
extending from the southeast limits of Victorville to the 
Mojave River. For aesthetic as well as economic reasons, 
this channel was partially constructed between city streets, 
permitting development on each side of the channel and 
along the streets. 


The project was completed in 1969 ata cost of $1.5 mil- 
lion, of which $500 thousand was provided by local inter- 
ests. Since then, the project has prevented $600 thousand in 
damage (all during the 1978 floods). 


Victorville is protected from all but very large floods by 
the project. Althought the occurrence of such a large flood 
would be extremely rare, it is a definite hazard and could 
cause extensive damage to residential, commercial, and pub- 
lic properties in the overflow areca. Study of this problem is 
not currently authorized. 


Small Flood Control Project Study 
Ridgecrest Wash 


Ridgecrest Wash is located in Kern County, near the 
China Lake Naval Weapons Center, and affects both the 
Weapons Center and the nearby city of Ridgecrest. 


The Corps has conducted Initial Appraisal studies on 
twelve miles of stream. However, this project was not eco- 
nomically justified and thus no further studies are war- 
ranted at this time. 


Colorado Desert 
(Los Angeles District) 


Description 


The southeastern corner of California is occupied by the 
Colorado Desert. In California, this region consists of a 
number of closed basins, numerous low mountain ranges, 
and all of the tributary drainage of the Colorado River. 
High mountains border the region on the west. About half 
the Colorado Desert area is valley and mesa land and the 
remainder is mountainous. Its arid climate is typified by 
short, mild winters and exceptionally hot, dry summers 
with extremely low humidity. There is, however, marked 


— pe. 
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contrast between day and night temperatures during all sea- 
son of the year. Three-fourths of the annual precipitation— 
2'4 to 5 inches in the valley and mesa lands to as much as 
40 inches in the highest mountain areas in the western 
portion—occurs in the high mountain areas. The major 
streams in the Colorado Desert are the Whitewater, Colo- 
rado, New, and Alamo Rivers. All of these steams except 
the Colorado drain into the Salton Sea. 


Colorado Desert 
(Los Angeles District) 
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Colorado Desert 
(Los Angeles District) 


Projects 


© FLOOD CONTROL PROJECTS 


157 
158 
159 
160 
16] 
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Needles, San Bernardino County 
(Small Flood Control Project) 
Quail Wash Levee (Small Flood Control Project) 
Banning Levee (Small Flood Control Project) 
Chino Canyon Improvements 
(Small Flood Control Project) 
Tahchevah Creek Detention Basin and 
Channel Improvements 
Tahquitz Creek Project 
West Magnesia Canyon Channel, Rancho Mirage 
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Flood Control Project 
Tahchevah Creek Detention Basin 
and Channel 

Palm Springs and part of the Agua Caliente Indian 
Reservation are protected by a 945 acre-foot capacity Nood 
detention basin and related improvements on Tahchevah 
Creek. 

The basin is formed by an earthfill embankment about 
2,000 feet long and 43 feet high located at the mouth of 
Tahchevah Creek Canyon in west-central Palm Springs. An 
underground conduit extends from the embankment down- 
stream and then becomes an open concrete channel which 
ends further downstream at Baristo Creck. 

The project was completed in 1965 at a cost of $2.8 mil- 
lion, which was shared by federal and local interests. 


Flood Control Project 
Tahquitz Creek 


Authorized in 1965, the Tahquitz, Creek Project would 
provide for a 645 thousand cubic yard capacity debris basin 
at the mouth of Tahquitz Creek Canyon in the southwest 
section of Palm Springs, and for a channel from the debris 
basin downstream to the junction of Tahquitz Creek and 
Palm Canyon Wash. This project would protect residential, 
commercial, and public property in Palm Springs. 

Preconstruction planning has been completed, but the 
project is inactive because the Agua Caliente Band of Mis- 
sion Indians opposes placing the debris basin on tribal 
lands. The future of the project is uncertain. 


Flood Control Study 
Whitewater River 


A flood control study of the Whitewater River from 
Banning downstream to the Salton Sea has been underway 
intermittently since its authorization in 1937. lis purpose is 
to determine whether additional improvements for flood 
control are justified on the basis of current and expected 
future development in the study area. 


Numerous communities in the 1,950 square mile vicinity 
of Palm Springs are affected by Nooding on the Whitewater 
River and several local streams. These rapidly growing 
resort and retirement communities include Palm Springs, 
Palm Desert, Desert Hot Springs, and La Quinta. 

Flooding in the basin from 1965 through 1983 caused 
total damages of about $70 million to residential, business, 
and agricultural properties, resulting in the area being 
declared a disaster area several times by the President. 
Windblown sand also causes yearly damages estimated at 
$1 million. 


The study has recommended the use of single and multi- 
ple purpose reservoirs and debris basins together with chan- 
nel and levee improvements to solve flooding problems at 
Tahchevah Creek, the San Gorgonio River at Banning, 
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Chino Canyon Creek, Tahquitz Creek, Bear Creek, and 
Whitewater River Main Stem. However, most plans identi- 
fied under this study do not warrant federal participation, 
with the exception of some small projects (see West Mag- 
nesia Canyon Channel, and Rancho Mirage). Local authori- 
ties are constructing improvements based on Corps studies 
at Palm Valley Wash, Indian Wells, and La Quinta. 
Whitewater River improvements are not justified economi- 
cally; most benefits are from environmental quality 
improvements. 

Study costs of $2.4 million have been spent to date, but 
due to the similarity between the Whitewater and Coa- 
chella Valley authorities, the two authorities were com- 
bined, and the Whitewater flood contro} study report will 
be produced as part of the Coachella Valley study report. 


Flood Control Study 
Coachella Valley Basin 

Coachella Valley Basin cities including Palm Springs, 
Coachella, Indio, and Thousand Palms are threatened by 
floods on numerous desert washes. In addition, sand 
brought into the valley by these floods is a serious problem 
in high winds, causing about $1 million in damages 
annually. 

This study will identify ways of preventing or limiting 
flood damages in these desert communities, which have had 
six major floods since 1965. The study will also look at 
environmental benfits, and ways of reducing damages from 
blowing sand. 

Possible alternative solutions would incorporate dams, 
channels, and !evees, as well as nonstructural measures. 
Also under construction will be an inlet to trap sand and 
create a natural habitat for the Coachella Valley fringe-toed 
lizard, and an outlet to the Salton Sea. 

Although authorized in 1982, the study has not yet been 
funded. 


A flood warning system along the Whitewater River and 
tributaries was authorized in 1986. A past study in connec- 
tion with the Whitewater River Study recommended plac- 
ing rain gauges and stream gauges at appropriate locations 
in the watershed and preparing a schedule of evacuation at 
specific thresholds of rainfall and streamflow amounts. The 
flood warning system is currently unfunded. 


Small Flood Control Project 
Banning Levee 

The small flood controt project at Banning consists of 0.4 
miles of revetted levee along the right side of the San Gor- 
gonio River at Banning. 

The project was completed in 1965 at federal costs of 
$98 thousand and local costs for land, easements, and 
rights-of-way of $20 thousand. 

Since its completion the levee has prevented damages 
estimated at $145 thousand. 


Small Flood Control Project 
Chino Canyon Improvements 


The Chino Canyon Improvements Project protects about 
9,000 acres of residential, commercial, and public property 
in Palm Springs. 

The project consists of 3.4 miles of levee, 1.6 miles of 
excavated channel, and |! directional groins, all located on 
the right bank of the Whitewater River and on the alluvial 
cone of Chino Canyon. 

Since its completion in 1972, the project has prevented 
flood damages estimated at $1.7 million (all during 1978). 

Project costs were $820 thousand federal and $330 thou- 
sand nonfederal (including a $10 thousand cash 
contribution). 


Small Flood Control Project 
Needles, San Bernardino County 


Needles is protected from damage by floods originating 
on “S” Street and Sidewinder Washes by a project on “S” 
Street Wash consisting of two inlet levees, a concrete chan- 
nel, an unlined diversion channel, diversion tevees, and two 
deflection levees. 


The project was completed in 1972 at a federal cost of 
$978 thousand and a local cost of $782 thousand. 
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Small Flood Control Project 
Quail Wash Levee 


Quail Wash Levee prevents Quail Wash floodflows from 
damaging the community of Joshua Tree. 


The project was completed in 1961 and consists of 1.5 
miles of levee with grouted stone revetment. 


The federal cost was $213 thousand and the local cost 
was $39 thousand for land, easements, and rights-of-way. 


Small Flood Control! Project 
West Magnesia Canyon Channel, 
Rancho Mirage 

The West Magnesia Canyon Improvement Project pro- 
tects the City of Rancho Mirage, which is located in River- 
side County, approximately seven miles southeast of Palm 
Springs on the southwest side of Coachella Valley. 


Initial constuction began in August 1985 on the project 
which includes a debris basin and 1.4 miles of concrete 
channel. The project was completed in August 1986 at a 
federal cost of $4 million and a local cost of $2.3 million. 
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Special Activities 


Special Investigations 


Special investigations involve unusual problems and may 
not be confined to natural river basins or political subdivi- 
sions. They are usually carried out in cooperation with 
other federal agencies, various state agencies, and the local 
interests concerned. The depth of study and scope of special 
investigations can vary widely and may range from regional 
to single-project coverage. On-going special investigations in 
California are: 


Eel River Basin (San Francisco District) <A special 
investigation of the water, land, and environmental resources 
of the Eel River Basin and adjacent areas was authorized tn 
1974 and started in 1976. Its purpose is to develop water 
resources management plans that will promote, through con- 
tributions to economic stability and environmental quality, 
the general welfare of the people of the basin. 


In general, the development, management, conservation, 
and environmental enhancement of the water and related 
land resources of the basin will be considered in conjunc- 
tion with local, state and other interested federal agencies. 
Specifically, and among other things, the areas of study will 
include flood control, steamflow augmentation, water qual- 
ity, municipal and industrial water supply and interbasin 
water exchange, sedimentation problems and streambank 
and shoreline erosion, recreation, and protection of unique 
natural and historical areas. Alternative plans that will 
include the social, economic, administrative, and engineer- 
ing factors involved will be perpared for consideration by 
those most directly concerned. 


Humboldt Harbor and Bay (San Francisco District) 
Humboldt Bay ts the only major landlocked anchorage on 
the California coast north of San Francisco. Although phys- 
ically smaller than San Francisco Bay, Humboldt Bay has 
similiar environmental characteristics. 


A special investigation of the Humboldt Bay region was 
begun in 1976. Its purpose is to determine optimum eco- 
nomic, environmental, and social uses of the bay and its 
environs. The investigation will include, but not be limited to, 
examining present land use patterns, determining the extent of 
various government jurisdictions and their impact on land 
use, examining the suitablity of land and water resources for 
single and multiple purpose uses, and developing other data 
needed to provide the basis for sound and integrated planning 
at local, regional, state, and federal levels. 


A completion date for the investigation has not been 
established. 
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San Francisco Bay and Sacramento-San Joaquin 
Delta Water Quality and Waste Disposal (San Francisco 
District) Authorized by the 1965 Flood Control Act, this 
special investigation covers the 12-county area encompass- 
ing San Francisco, San Pablo, and Suisun Bays and the 
delta of the Sacramento and San Joaquin Rivers, all of 
which are influenced by the ebb and flow of the tides and 
runoff from about 50,000 square miles of tributary drainage 
area. The east and west shorelines of San Francisco Bay are 
extensively urbanized and industrialized as are much of the 
southerly shores of San Pablo and Suisun Bays. The north- 
erly shorelines have scattered urban centers, agricultural 
areas, and extensive marshlands that support waterfowl 
migrating along the Pacific Flyway. The Delta region is 
devoted almost exclusively to agriculture. The specific 
objectives of the special investigation are to: 

¢ Determine the federal interest in measures for waste 

disposal and water quality control in the area under 
study, and 

* Examine the environmental, social, and economic 

impacts of water quality and waste disposal 
management. 

A report titled “Land Application Alternatives for Waste- 
water Management” has been completed. It was accom- 
plished as a joint effort of the State Water Resources Con- 
trol Board, the Environmental Protection Agency, and the 
Corps of Engineers. Specific tasks completed in making the 
report involved developing alternatives for disposal of 
treatment system solid waste by land application; develop- 
ing alternatives for wastewater reclamation and use as 
related to land application procedures; and evaluating alter- 
native in terms of national economic development, envi- 
ronmental quality, social well-being, and regional develop- 
ment. A plan of study is being prepared on the second 
phase of the investigation, which will address water quality. 
Specific areas of study contemplated include: 

¢ The circulation of contaminants in San Francisco Bay, 

* The role of suspended sediments on levels of contami- 

nants, and 

* The availablity of contaminants to organisms as chang- 

ing salinity levels vary sediment concentrations. 

The date of completion of this phase of the overall study 
is indefinite. 

Coast of California, Storm and Tidal Waves Study 
(Los Angeles and San Francisco Districts) The Pacific 
coast is subject to destructive ocean storms during the 
winter-spring storm season (November through April). 


These storms cause extensive coastal erosion, and pose sig- 
nificant threat to the shoreline, human life, coastal property 
and harbor structures. The study is designed to enhance our 
understanding of the California coastline and the forces 
affecting it. The goal of the study is to assess shoreline 
changes on a regional scale, and develop the data and tools 
with which to better manage the coastal sediment resource. 
This study was authorized under the 1965 Flood Control 
Act and was first funded in 1982. The study was initiated 
in the San Diego Region encompassing the coastline from 
the Mexican Border to Dana Point in Orange County, with 
expansion areas north of Dana Point in 1984, and the rest 
of the California coastline north in 1981. Work accom- 
plished to date includes the Genera! Plan of Study, the San 
Diego Region Geomorphology Framework Report, the 
Monterey Bay Geomorphology Framework Report, three 
Annual Reports, monthly wave data reports, beach profile 
data reports, and historic shoreline change maps covering 
the coastline from the Mexican Border to Pt. Fermin in Los 
Angeles County. The Technical Plan of Study for the entire 
coast was completed in FY 87. 


Harbors for Light-Draft Vessels—Coast of California 
(San Francisco and Los Angeles Districts) {nvestigation 
of a chain of harbors for refuge and other purposes along 
the California coast was authorized by the 1945 and 1946 
River and Harbor Acts. 


In the northern coastal reaches of California, conditions 
hazardous to small boats can rapidly develop due to dense 
fog, ground swells from distant storms, or from sudden 
intense local storms. Along the southern reaches, there are 
only a few harbors of refuge within safe sailing distances of 
one another. The lack of harbors of refuge is of particular 
significance to the fishing industry, which is vital to the 
economy of numerous coastal communities. Each year, the 
popularity of recreational boating along the California coast 
increases. However, the economic potential of recreational 
boating cannot be realized unless adequate harbor facilities 
are available, 

Recent study emphasis has been placed on Moss Landing 
Harbor, which is on Monterey Bay (Central Coastal Basins 
area) about 80 miles south of San Francisco. This harbor is 
close to important fishing banks and in an area considered 
the major seaside recreational center of northern California. 
The existing harbor, completed in 1947, is now overcrowed 
and judged inadequate for present needs. A possible solution 
would be to expand Moss Landing Harbor 1,000 feet into 
Old Salinas River Channel, which will enable greater service 
to the commercial fishing fleet and recreational boaters by 
providing additional berthing. However, the local sponsor 
may prefer to expand the north harbor for recreation. The 
study is inactive until a decision can be reached. 


San Francisco Bay-Delta Model 

The San Francisco Bay and Sacramento-San Joaquin 
Delta is a complex estuarine system. To increase our 
knowledge of this system and to develop information to 
assist decision-makers on planned water projects, the Corps 
of Engineers constructed the San Francisco Bay-Delta Tidal 


Hydraulic Model. {1 is a scientific enginecring tool which re- 
produces water levels, flow patterns and salinity distribu- 
tions in the Bay and Delta. 


The orginial model consisted of a scaled representation of 
San Francisco Bay and seventeen miles of the contiguous 
Pacific Ocean. It was constructed in 1956-57 as part of the 
Comprehensive Study of the Bay as authorized by Section 
110 of the River and Harbor Act of 1950. The Delta por- 
tion was added to the mode! in 1966-69 to provide infor- 
mation for studies concerning impacts of the deepening of 
navigation channels, realignment of Delta channels and 
various flow arrangements on water quality. 


Over the years there developed a need for greater sophis- 
tication in the model. This included the ability to detect 
small changes associated with planned projects and to better 
understand the system. A major upgrade of the model was 
made with a computerized data acquisition system in carly 
1983. The use of the microcomputer has continually been 
expanded with computerization of the tide controls, check- 
ing of other controls and boundary conditions, and analysis 
and presentation of the test results. Real time monitoring of 
test parameters is now possible either at the model or 
through data link from other locations. 


The model occupies an area of about one acre and is 
completely enclosed in a warchouse to protect it from the 
weather and permit uninterrupted operation. The model is 
designed to provide similitude for the dominant forces 
affecting the conditions being modeled. The scale is selected 
so that the remaining forces are negligible. The model is 
distorted by a factor of ten between the horizonal and ver- 
tical scales. The distortion is designed to insure proper 
hydraulic flow over the tidal flats and shallows. The model 
operates on a lunar day basis and samples are drawn every 
22 seconds. 


Scale Model Prototype 

Horizontal 1 ft. 1000 fi. 

Vertical 1 ft. 100 fi. 

Velocity 1 ft./sec. 10 ft./sec. 

Time ] min. | hr. 40 min. 
14.4 min. ] day (24 hrs.) 
7.2 hrs. 30 days (month) 


24 hrs. 50 min. I tidal cycle 


Flow Volume 


} gal./min. 1,000,000 gals./min. 


Located with the model is the regional visitor center. The 
center provides scientists, educators and citizens interested 
in San Francisco Bay and the Bay-Delta Model a unique 
Opportunity to view the complete bay-delta system at a 
glance. The center gives an introduction and provides an 
overview of the system. Tours are available for groups and 
can be tailored to the technical level of the group. 


The Corps of Engineers encourages the use of the model 
and visitor center by scientific and technical groups. Private 
and public agencies may use the model for testing on a cost 
reimbursable basis for scientific planning and design studies. 


The model is located at the Corps of Engineers Opera- 
tions Base in Sausalito. It is open to visitors from 9 a.m. to 


4 p.m. Tuesday through Saturday (except holidays). The 
Center is directed by the San Francisco District and more 
information can be obtained by writing directly to the cen- 
ter at 2100 Bridgeway, Sausalito, CA 94965, or by calling 
(415) 332-3870. 


Urban Studies 


Urban studies are conducted primarily to provide input 
from various areas of Corps of Engineers expertise to local 
urban planning efforts. The urban study completed in Cali- 
fornia is: 

Alameda Creek (Upper Basin) (San Francisco Dis- 
trict) An urban study of the upper Alameda Creek Basin 
was initiated in 1974. The purpose of this effort was to 
determine whether improvements in flood control, water 
quality and supply, wastewater management and other 
related purposes were justified for the upper basin. The 
study was completed in July of 1985 and concluded that 
none of the plans studied for flood control were feasible for 
implementation. Additional studies in water quality and 
supply, wastewater management and other related purposes 
indicated no feasible solutions in these areas. As a result of 
these conclusions no futher effort is required to address the 
Urban Study Authority. 


Hydrologic Engineering Center 


The Hydrologic Engineering Center, part of the Corps’ 
Water Resources Support Center, was established to 
improve the hydrologic engineering capability of the Corps 
of Engineers. Its staff includes twenty-four engineers and 
computer scientists of varying specializations. The Center's 
basic purpose is to assist engineering and planning person- 
nel in applying advanced computer technology to current 
problems of investigating, planning, designing, and operat- 
ing water projects. This involves evaluating and adapting 
available computer programs, teaching the use of these pro- 
grams, and assisting in their application. A library of 
approximately one hundred programs is maintained by the 
Center. Basically, the Center’s mission may be separated 
into three broad areas of activity: applied research, training, 
and field office assistance. Research needs are identified by 
Corps field offices in carrying out their role in developing 
and managing the nation's water resources. Technology 
needs have increased rapidly due to growing competition 
for water resources, increasing complexity of water projects, 
and far-reaching effects of changing land use and water 
Management policies. Evaluation of these complex and 
interrelated factors presents major problems that the Center 
seeks to solve by developing systematic analytical meth- 
odologies tied to the most advanced computer capabilities 
available. The research effort is intended to bridge the gap 
between the academic community and practicing planners 
and hydrologic engineers. 

Most of the Center’s research effort is oriented toward 
developing or improving computer programs designed to 
solve these field problems. The resulting computer programs 
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are generalized and may be applied to similar problems 
nationwide. 


Ongoing research projects include developing programs to: 


—Determine the hydrologic effects of urbanization and 
changing land use; 


—Simulate operation of multipurpose reservoir systems; 


—Evaluate water quantity and sediment movement in 
flowing streams, reservoirs, and estuaries; 


—Compute flood damage; 
—Evaluate hydrologic aspects of dam quality. 


The main thrust of the Center’s training program is 
toward practical application, and a substantial part of the 
training effort is devoted to instruction in applying compu- 
ter techniques to actual water resources development prob- 
lems being encounted by planners and engineers. The pro- 
gram includes formal training courses, technical seminars, 
and special training of individuals. 


Ten to twelve formal training courses in hydrological 
engineering and planning subjects are usually held each 
year, frequently with people from other agencies in atten- 
dance. The courses cover current techniques and methods, 
and emphasize practical applications as well as the limita- 
tions of new developments and the findings of recent 
research. Selected lectures are videotaped for distribution. 
Each year a few special courses may be conducted to meet 
the needs of specific division and district offices, particularly 
in using computer programs developed by the Center. 
Training course manuals, training documents on the solu- 
tion of hydrologic engineering problems, and seminar pro- 
ceedings are published and distributed as part of the train- 
ing effort. 


The work of the Hydrologic Engineering Center is of 
particular interest to the world community of developing 
nations, which frequently lacks technological and other 
capabilities needed to develop water resources for irrigation, 
power, flood control, and municipal and industrial uses. 
The Center has extended its expertise to these and other 
nations by conducting international workshops, conducting 
UNESCO-sponsored training in Asia and South America, 
and by participating in activities of the World Meterologi- 
cal Organization and the UNESCO International Hydrolog- 
ical Program. Over 50 engineers from more than 20 coun- 
tries have participated in month-long workshops on 
computer applications in hydrologic analyses. Recently, two 
UNESCO Fellows from India trained at the Center. 


Aiding and guiding field offices in applying computerized 
solutions to water resource development problems is the 
primary objective of the field office assistance program. A 
corollary benefit from this activity is that it gives the Center 
an opportunity to judge its own effectiveness and points out 
new areas of research and training needs. The Center has 
an intensive program for developing and implementing ana- 
lytical methods and techniques for use in making expanded 
flood plain information investigations. Emphasis is being 
given to developing methodology to formulate and evaluate 
alternatives in land-use planning, and to developing compu- 


ter programs to integrate hydrologic data, flood damage 
estimates, project and other benefits, costs, and other factors 
important in managing flood-prone and adjacent lands. 
Methodologies and techniques developed or refined by the 
Center are being used by most Corps offices in conducting 
their flood plain information investigations. 


California Floods 1981-1986 


$981-1982 Water Year: Fears that the 1981-82 water 
year would be a repeat of the 1980-81 period with 75 per- 
cent of normal precipitation, or worse yel, the even drier 
1976.77 period, were dispelled carly. By December 1981, 
precipitation totals statewide ranged from 90 to 350 percent 
of normal. 

In January, torrential rainfall brought such flooding and 
mud and debris flows to the central coast that the Governor 
proclaimed ten counties emergency areas. The President 
also declared a major disaster under PL 93-288. 


The Sacramento River flowed out of its main channel six 
limes between November and April and both the Sutter 
and Yolo Bypasses were flooded repeatedly. Fortunately, 
the main storms were widely spaced and permitted major 
flood control reservoirs to catch the main runoff and then 
draw down storage in time to be ready for the next storm. 

By mid-April nearly every reservoir in the San Joaquin 
River System was filled 10 capacity and on the verge of 
uncontrolled spilling. A period of cool weather with virtu- 
ally no precipitation interceeded and prevented the heavy 
Sierra snowpack from deluging the San Joaquin Valley. 

Then in late August, when everything seemed secure, a 
levee burst on McDonald Island in the San Joaquin Delta, 
flooding unharvested crops and natural gas facilities. 

1982-1983 Water Year: California’s climate has often 
been described as variable, inconsistent, and unpredictable. 
The meteorological events of the last few years give addi- 
tional credence to those observations. The two extremes of 
weather patterns—the record dry years of 1976-77 and the 
all-time record of consecutive wet years, 1981-82 and 
1982-83 were recorded in less than a decade. 


Normally, California can expect from four to five major 
storms to track across the State during the five-month 
period, November through March. The north and central 
portions usually receive most of the precipitation, which is 
caplured in storage reservoirs and ground water aquifers to 
be drawn on where and when needed. The economy of the 
state depends primarily on the winter rains and an ample 
snowpack to replenish surface and ground water supplies, 
which are heavily taxed during the characteristically hot 
summer months. 


Some flooding can be expected as a result of the winter 
storms and ensuing runoff, but it is generally limited to 
low-lying or flood-prone areas. The extent of flood damage 
generally relates to the intensity and, in particular, the tim- 
ing of the storms. The weather systems of 1982-83, how- 
ever, did not follow the usual script. The storms came early, 
originated in various quarters of the Pacific, and persisted 
until carly May with only short reprieves. 


The stage for a disastrous year of flooding was set even 
before the 1982-83 water year began. In some parts of 
California, September 1982 (the close of the 1981-82 water 
year) was one of the wettest Septembers of record. Subtrop- 
ical moisture from Hurricane Olivia (which produced un- 
usually heavy rains in the central and southern Sierra) 
joined forces with the well above average carryover from 
the very wet 1981-82 water year to infringe on the flood- 
reservation space in many flood control reservoirs. Also, 
soil became so saturated that the heavy runoff from ensuing 
storms posed an immediate flood threat. The combination 
of heavy runoff and wet soils contributed a great deal to the 
unusual events that were to follow. 


Few areas of the state escaped the wrath of the 1982-83 
storms. Forty-five of California's 58 counties were declared 
national disaster areas. Record rainfall was documented at 
numerous stations throughout the state. On May 3, 1983, 
snow water content in the Sierra exceeded 230 percent of 
normal, and the ensuing runoff resulted in approximately 
four times the average volume for central valley streams. 
The persistent and often torrential rains were at times asso- 
ciated with gale-force winds (50-84 mph), which created 
20-25 foot waves in the Pacific and battered the California 
coast from Fort Bragg to San Diego. 


Landslides of monumental proportions were widespread 
and long-term road closures due to slides, washouts, and 
avalanche threat brought financial hardship to local busi- 
nesses and inconvenience to thousands of citizens. Agricul- 
tural losses due to the flooding, seepage, saturated soils, and 
delayed planting reached nearly one quarter of a billion dol- 
lars (approximately one half of all of the flood damage 
reported). Nature’s awesome display of force was capped by 
at least two tornadoes (a rarity in California) in the Los 
Angeles area that left a path of destruction and death. In 
addition, there was a notable increase in wind velocity, 
intensity, and range of California's typical thunderstorms 
which contributed significantly to the state’s high death, 
injury, and property damage totals. 


It could have been much worse, though. 


Considering the meteorological events of the year, the 
total damage was held to a proportionately low figure of 
below $600 million. Probably the most significant factor 
contributing to this seeming triumph over the clements was 
that the storms were spread over a 9-month period (there 
were 8 consecutive months of above-normal precipitation). 
Had these unusually strong storm systems been confined to 
the normal four- to five-month rainy season, the conse- 
quences obviously would have been much more serious. 


There were other factors, too. The rainfall ended and 
unseasonably cool temperatures prevailed during the peak 
of the snowmelt period in the southern Sierra Nevada, 
which moderated the melt and possibly averted disastrous 
flooding in the San Joaquin Valley. 

Preliminary estimates of storm damage for the 1982-83 
water year provided by the Office of Emergency Services 
(OES) indicate that 8,382 homes were damaged and de- 
stroyed ($106,300,000), 793 businesses were damaged and 
destroyed ($52,350,000) and agricultural losses totaled 


$213,800,000. Damage to public roads and facilities plus 
the cost of emergency measures totaled approximately $152 
million. 


Southern California: Southern California is generally 
noted for its sunshine and mild winters. Annual rainfall 
ranges from a high of 17 inches near Santa Barbara to less 
than 2 inches in portions of the high desert regions. Metro- 
politan areas along the coast normally can expect about 10 
inches of precipitation. 


However, the south state was continuously beset by per- 
sistent storms throughout the fall, winter, and spring of the 
1982-83 season. Most of the flood-related damage occurred 
along the Pacific Coast shore, but significant damage also 
occurred inland. 


The 200-mile coastline from Santa Barbara to San Diego 
suffered some the of the worst damage in its history from the 
storm that hit on January 27. At least three municipal piers 
and cargo wharfs were completely destroyed or extensively 
damaged. Boats were cast adrift, and nearly 1,000 homes 
between Santa Barbara and the Mexican Border were lost or 
damaged by 15- to 20-foot waves. Traffic snarls due to slides 
and flooded intersections made highway travel risky and sub- 
ject to long delay. Coastal storm damage totalled over $61 
million for this stretch of coastline with damage to the entire 
California coastline over $116 million. 


Some beach front properties were hard hit, and evacua- 
tions became necessary. Many famous landmarks and 
expensive homes were destroyed. Public facilities were also 
victims of the storms. In addition to the piers, sea walls, 
lifeguard towers, parking lots, coastal roads, and highways 
that eventually yielded to the persistent pounding of high 
waves, the famous southern California beaches were badly 
eroded and suffered lasting damage. 


Inland flooding was less severe, but flash flooding caused 
giant land and rock slides. Evacuation became necessary in 
some communities when the existing flood control and 
drainage systems proved to be no match for the tremendous 
volumes of water generated by local electrical storms. 


1983-1984 Water Year: If the fall weather patterns of 
this water year were an indication of what was to be in 
store for Californians for the rest of the year, water officials 
and residents were understandably concerned. 


The fall quarter had closed with precipitation amounts 
ranging from 150 percent of normal in the north state to as 
high as 250 percent of normal in the south. Snow depths 
and water content were also keeping pace with the historic 
snowpack of the previous year. Major rivers were unsca- 
sonably high, and on November 11 the Sacramento River 
began overflowing into the Sutter Bypass at Colusa. This 
marked the earliest overflow of the Colusa weir in more 
than two decades. In addition, many flood storage reser- 
voirs were near or above maximum allowable storage. A 
historically unprecedented surface water carryover from the 
previous year accounted for much of the excess water. 


California could not afford a repeat of the experience of 
the past two years, which had proven to be very costly in 
terms of flood damage and loss of life. The outlook, how- 
ever, was bleak when considering that the normally wettest 
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months of December, January, and February, which usually 
can be expected to produce 60 percent of the seasonal total, 
lay ahead. 

Early in December, the central portion of the state also 
experienced near record drops in barometric pressure. This 
phenomenon, combined with a high-tide cycle and other 
conditions, sometimes spells disaster for levees of the 
Sacramento-San Joaquin Delta. Such was the case on 
December 3, 1983, when Bradford Island flooded. 


Then, the weather changed abruptly, January precipita- 
tion for all of California averaged only 5 percent of normal 
for the month, making January 1984 one of the driest Jan- 
uarys of record. 

Despite the meager yield of precipitation during January 
and below normal amounts in February, Californians were, 
nevertheless, assured of an adequate supply of water for the 
hot and demanding months ahead. Although snow water 
content measured only 75 percent of normal on April 1, 
reservoir storage was at least 15 percent above average. The 
near-record precipitation during October, November, and 
December, was enough to offset the below normal precipi- 
tation during the remainder of the winter and spring. The 
April | runoff forecast by the California Cooperative Snow 
Surveys mdicated that April-July runoff would be about 95 
percent of normal, but because of the heavy runoff during 
the fall and early winter, the total annual runoff for water 
year 1983-84 would approximate 130 percent of normal. 


Flooding during water year 1983-84 in terms of property 
damage was minimal, and no flood-related deaths were 
reported, 

1984-1985 Water Year: There was no flooding during 
water year 1984-85, in sharp contrast to the previous three 
water years. 

1985-1986 Water Year: In February 1986, Northern 
California was struck by a “storm of record” that caused 
some $300 million of damages to 34 counties throughout 
the Sacramento District's boundaries. 

In California, Corps efforts centered primarily around the 
Northern California Flood Control System. The system worked 
exceptionally well and prevented untold millions of dollars of 
damages, but there were still major problems to solve. 


Along the American River, levees designed to pass 
115,000 cubic feet per second were carrying some 130,000 
cubic feet per second and threatening major sections of 
Sacramento with flooding. 


The Sacramento river was tested as well. Designed to 
handle 110,000 cubic feet per second, the river was passing 
109,000 cubic feet. The Sacramento River Bypass System 
again proved its worth. All five weirs were passing major 
flows and all of the gates on the Sacramento Weir were 
opened to pass a record flow of 125,000 cubic feet per 
second. This was 12,000 cubic feet per second more than it 
was designed to handle. 


As the water from the weirs reached the Yolo Bypass, 
the volume reached some 550,000 cubic feet per second, or 
about 15 percent above the Bypass’s capacity. The State 
Flood Center maintained around-the-clock vigilance on the 
levee system. 


The magnitude of this storm caused nightmares out in the 
Delta where some of the levees began to succumb to a 
seemingly relentless attack. 


At Tyler Island a levee failed and the farming commu- 
nity of Walnut Grove was threatened. In less than two 
hours after Corps personne! arrived at the site, they had a 
contractor working to raise a 3,000 foot section of road five 
fect higher to protect Walnut Grove. 


While crews worked at Walnut Grove, the Sacramento 
River levee along the Garden Highway began to slip. If this 
section of levee were to fail, Sacramento’s Metro Airport, 
McClellan Air Force Base, thousands of homes, two major 
highways, and thousands of acres of farmland would have 
been flooded. Working around-the-clock over several days, 
District flood fighters repaired ten separate slips on the 
landslide of the levees before the danger passed. 


A 175-foot section of levees failed along the Mokelumne 
River near the town of Thornton. Its failure flooded part of 
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Thornton and cut off Interstate 5, California's major north- 
south artery. The Corps immediately contracted for the 
construction of a dike that would stop the swollen river 
from flowing through the breach. 


At Brannan-Andrus Island, a berm was built to counter- 
balance and strengthen a 300-foot section of levees that was 
slumping badly. 

The communities of Linda and Olivehurst located next to 
the Yuba River were flooded as a result of a levee failure. 
What's ironic is that the levee that failed here showed no 
signs of weakening and was inspected by local interests less 
than forty minutes before it failed. Millions of dollars of prop- 
erty and some 26,000 people were affected by this break. 

In less than forty-eight hours a contract was awarded, the 
break was closed, and the waters began to recede. 

The Corps spent nearly $3.5 million on flood fights in 
1986 and over $11.5 million on rehabilitation of damaged 
flood control structures. 


Glossary 


Accretion: Natural or artificial buildup of land. Natural 
accretion results solely from natural activities, such as the 
deposition of waterborne or airborne material on a beach. 
Artificial accretion results from acts of man, such as groin 
or breakwater construction or mechanical beach filling. 


Acre-foot: A volume of water equivalent to | acre of 
land covered to a depth of I foot. One acre-foot equals 
43,560 cubic feet or 325,851 gallons. 


Advance engineering and design work: Work done by 
the Corps of Engineers in preparation of a project for con- 
struction. See Planning, Engineering and Design. 


Agricultural levee: A levee that protects agricultural 
areas where the degree of protection is usually less than that 
of a flood control levee. 

Alluvial: Of, pertaining to, or composed of sediment de- 
posited by flowing water, as in a riverbed, flood plain, or 
delta. 

Anabranch: An effluent of a stream that rejoins the main 
stream, forming an island between the two watercourses. 


Appropriation: The setting aside of money by Congress, 
through legislation, for a specific use. 


Arch-gravity structure: A structure which derives its 
resistance to the pressure of water from both an arching 
effect and its own weight. 


Authorization: House and Senate Public Works Com- 
mittee resolutions or specific legislation which provides the 
legal basis for conducting studies or constructing projects. 
The money necessary for accomplishing the work is not a 
part of the authorization, but must come from an appropri- 
ation by Congress. 

Bank and channel stabilization: The process of prevent- 
ing bank erosion and channel degradation, 


Basin: (1) Drainage area of a lake or stream, such as a 
river basin. (2) A naturally or artificially enclosed harbor 
for small craft, such as a yacht basin. 

Bifurcate: To divide into two branches. 

Bifurcation gate: A gate located at a point were a con- 
duit is divided into two branches to divert the flow into 
either branch or allow flow into both branches. 


Channel: (1) A perceptible natural or artificial waterway 
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which periodically or continuously contains moving water 
or which forms a connecting link between two bodies of 
water. It has a definite bed and banks which comfine the 
water. (2) The deep portion of a river or waterway where 
the main current flows. (3) The part of a body of water 
deep enough to be used for navigation through an area 
otherwise too shallow for navigation. 


Concrete-gravity structure: A type of concrete structure 
in which resistance to overturning is provided only by its 
own weight, 


Confluence: The place were streams meet. 


Control dam: A dam or structure with gates to control 
the discharge from the upstream reservoir or lake. 


Crest length: The length of a dam along its crest. 


Dam: A barrier constructed across a valley for impound- 
ing water or creating a reservoir. 


Damages prevented: The difference between damages 
without the project and the damages with the project in 
place. 


Deep-draft harbor: A harbor designed to accommodate 
commercial cargo vessels having drafts greater than 15 feet. 


Degree of protection: The amount of protection that a 
flood control measure is designed to provide, as determined 
by engineering feasibility, economic criteria, and social, envi- 
ronmental, and other considerations. 

Dike: An embankment to confine, control, or deflect 
water. 


Distributaries: (1) In irrigation, the smaller conduits, 
ditches or pipelines taking water out of laterals for delivery 
to farms. (2) Any system of secondary conduits in an irriga- 
tion or domestic water supply system. (3) Elements of a 
network of connecting stream channels on an alluvial fan, 
plain or delta. Also called braided stream, (4) Diverging 
streams which do not return to the main stream, but dis- 
charge into another steam or the ocean. 


Diversion channel: (1) An artificial channel constructed 
around a town or other point of high potential flood dam- 
ages to divert floodwater from the main channel to min- 
imize flood damages. (2) A channel carrying water from a 
diversion dam. 


Draft: The vertical distance from the waterline to the 
bottom of a floating vessel. 


Dredged material: The material removed in excavating 
or dredging in canals, boat or navigation channels, drainage 
ditches, and lakes. 


Earthfill dam: A dam, the main section of which, is 
composed principally of earth, gravel, sand, silt, and clay. 


Environmental Assessment (EA): A report that presents 
the first thorough examination of alternative plans to posi- 
tively demonstrate that the environmental and social conse- 
quences of a federal action were considered. If the EA con- 
cludes that the proposal is a major federal action 
significantly impacting on the quality of the human envi- 
ronment, or if it determines that the project will be envi- 
ronmentally controversial, an environmental impact state- 
ment will be required. 


Environmental Impact Statement (EIS): A report 
required by Section 102(2)(c) of Public Law 91-190 for all 
federal actions which significantly impact on the quality of 
the human environment or are environmentally controver- 
sial. The EIS is a detailed and formal evaluation of the 
favorable and adverse environmental and social impact of a 
proposed project and its alternatives. 


FERC: Federal Energy Regulatory Commission. 


Flood capacity: The flow carried by a stream or flood- 
way at bankful water level. Also, the storage capacity of the 
flood pool at a reservoir. 


Flood crest: The highest, or peak, elevation of the water 
level during a flood in a stream. 


Flood plain: Valley Jand along the course of a stream 
which is subject to inundation during periods of high water 
that exceed normal bankful elevation. 


Flood proofing: Techniques for preventing flood damage 
to the structure and contents of buildings in a flood hazard 
area. 

Floodwall: A wall, usually built of reinforced concrete, 
to confine a stream to prevent Mooding. 


Groin: A wall-like structure built perpendicular to the 
bank to prevent erosion. 


Habitat: The total of the environmental conditions which 
affect the life of plants and animals. 


Headwaters: (1) The upper reaches of a stream near its 
source. (2) The region where ground waters emerge to form 
a surface stream. (3) The water upstream from a structure. 


Hydraulic earthfill dam: An embankment built up from 
waterborne clay, sand, and gravel carried through a pipe or 
fume. 


Ice jam: Accumulation of ice packed together and piled 
up, choking the stream channel, and causing a rise in water 
level above the jam. 


Impoundment: The collection or confinement of water, 
as if in a lake. 


Jetty: A structure similar to a groin built on a seashore 
or riverbank to prevent erosion due to currents or tide. 
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Joint-use storage: Reservoir storage space which is used 
for more than one purpose. The operation may follow a 
fixed predetermined schedule or may be flexible and subject 
to adjustment, depending upon particular hydrologic 
conditions. 


Left or right bank of river: The left-hand or right-hand 
bank of a stream when the observer faces downstream. 


Levee: An embankment, generally constructed close to 
the banks of the stream, lake, or other body of water, 
intended to protect the landside from inundation or to con- 
fine the streamflow to its regular channel. 


Littoral: Of, or pertaining to, a shore, especially a sea- 
shore. More specifically, the zone of the sea floor lying 
between the tide levels. 


Maneuvering channel: A channel intended to facilitate 
maneuvering of vessels into and out of slips. 


Mouth of river: Tne exit or point of discharge of a 
stream into another stream, a lake, or the sea. 


Oxbow lake: A lake formed in the meander of a stream, 
resulting from the abandonment of the meandering course 
due to the formation of a new channel course. 


Paleontology: The study of fossils and ancient life forms. 


Pier: A structure which extends from the shore out into 
the lake and serves primarily for mooring and landing 
boats. Also, the term is sometimes used synonymously with 
jetty. 

Planning, Engineering and Design (PED): Work done 
prior to project construction. May be either pre- or post- 
authorization, Planning and engineering includes all work 
required to submit a feasibility report and ts cost shared 
50/50 with the project local sponsor. Design includes all 
work after the feasibility stage, including the General 
Design Memorandum (GDM), Feature Design Memoran- 
dum (FDM) and Detailed Plans and Specifications (P&S). 
Design costs are shared in the same percentage as project 
construction, but are 100% federal up-front, with the local 
share to be paid during the first year of project construc- 
tion. PED for projects in the preauthorization for construc- 
tion stuge exclude the preparation of plans and 
specifications, 

Potamology: That branch of hydrology which pertains to 
streams, the science of rivers. 


Preconstruction planning: Planning before construction, 
usually done during a project’s post-authorization stage. 


Rehabilitation: A major repair job. Usually involves 
considerable reconstruction of existing structures. 


Reach: A length, distance, or leg of a channel or other 
watercourse. 


Reservoir: A pond, lake, tank, basin, or other space, 
either natural or created in whole or in part by the building 
of a structure such as a dam, which is used for storage, reg- 
ulation, and control of water. 


Revetment: (1) A facing of stone, concrete, or sandbags, 
or other materials, used to protect a bank of earth from 
erosion. (2) A retaining wall. 


Revetted levee: An embankment faced with an erosion 
protection layer, built to prevent a river from overflowing. 


Riparian: Of, pertaining to, or situated, or dwelling on, 
the bank of a river or other body of water. 

Riparian vegetation: Vegetation growing on the banks of 
a stream or other body of water. 

Riprap: A layer, facing, or protective mound of ran- 
domly placed stones to prevent erosion, scour, or sloughing 
of a structure or embankment. Also, the stone used for this 
purpose. 

Rock dike: An embankment built principally of rock. 


Saddle: (1) A steel or concrete structure used for sup- 
porting a pipe or penstock laid above the surface of the 
ground. (2) a depression in a ridge. (3) An assembly of cir- 
cumferential metal straps on a pipe where a connection is 
to be installed. 

Shoal area: Patches of sand, gravel, or other hard bot- 
tom lying at shallow depths. 

Sill: (1) A horizontal beam forming the bottom of the 
entrance to a lock. (2) Also, a low, submerged damlike 
structure built to control riverbed scour and current speeds. 

Slough: (1) a small muddy marshland or tidal waterway 
which usually connects other tidal areas. (2) A tideland or 
bottomland creek. (3) A side channel or inlet, such as from 
a river or bayou, that may be connected at both ends to a 
parent body of water. 


Spillway: A waterway, or a dam, or other hydraulic 
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structure used to discharge excess water to prevent a dam 
from overtopping. 


Spoil material: (See “Dredged Material”). 


Stage: The elevation of the water surface above or below 
an arbitrary point. 

Standard project flood: A flood that may be expected 
from the most severe combination of meteorological and 
hydrological conditions that are reasonably characteristic of 
the geographical! region involved, excluding extremely rare 
combinations. 

Streambed: A channel occupied or formerly occupied by 
a stream. 


Toe: (1} The downstream edge at the base of a dam. (2) 
The line of a natural or fill slope where it intersects the 
natural ground. (3) The lowest edge of a backslope of a cut 
were it intersects the roadbed or bench. 


Tributary: A stream or other body of water that con- 
tributes its water to another stream or body of water. 


Turning basin: A widened area in a navigation channel 
or harbor area intended to allow vessels to turn around. 


Watershed: The whole surface drainage area that con- 
tributes water to a collecting river or lake. 

Wingdam: A wall, crib, row of pilings, stone jetty, or 
other barrier projecting from the bank into a stream for 
protecting the bank from erosion, arresting sand movement, 
or for concentrating the low flow of a stream into a small 
channel. 
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